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Physical exercise is a physical activity that is planned, structured and repetitive and has the aim 
of improving physical fitness. Unlike ‘healthy’ individuals and individuals living with some chronic 
conditions, the evidence for physical exercise and individuals living with dementia is much more 
limited, in particular for those living in nursing homes. A recent systematic review showed that 
there is evidence that physical exercise for individuals living with dementia in nursing homes can 
positively affect cognition, mood, depression, agitation, unmet needs, mobility, balance and 
functional ability. However, evidence is limited in this field and further research is required to 
fully understand the effectiveness and optimum parameters of physical exercise for individuals 
living with dementia in nursing homes. To this end, the aims of this study were to: 
• determine the effect of physical exercise on agitation for individuals living with 
dementia in nursing homes 
• determine the effect of physical exercise on physical performance for individuals living 
with dementia in nursing homes 
• consider the effects of altering the frequency and duration of a physical exercise 
intervention 
• consider the feasibility of conducting a physical exercise intervention on a sustained 
basis in nursing homes 
 
Method 
Three-armed (physical exercise intervention group one: physical exercise intervention for 45 
minutes once a week plus usual care; physical exercise intervention group two: physical exercise 
intervention for 15 minutes three times a week plus usual care; control group: usual care only), 





at two nursing homes in Adelaide, South Australia, Australia (potential pool of participants: 198) 
over 12 weeks by a physiotherapist. 
 
Primary outcome measure 
The Cohen-Mansfield Agitation Inventory was used to determine the effect of the physical 
exercise on agitation. Staff members at both nursing homes completed data collection.  
Secondary outcome measures 
The effect of physical exercise on physical performance was assessed using: Timed Up and Go 
test, Six Meter Walk test, Five-Times-Sit-to-Stand test, (Modified) Functional Reach test, timed 
static pedalling and number of falls. Volunteer physiotherapists, occupational therapists and 
physiotherapy assistants completed data collection, except for number of falls which the 
research team determined by reviewing incident forms. Interviews with staff and family carers 
were conducted by the primary investigator to help determine the feasibility of physical exercise 
in nursing homes. 
Data analysis 
Quantitative data analysis was completed with SPSS software, using the Kruskal-Wallis test, 
Wilcoxon-signed rank test and Chi square test. Qualitative analysis was manually undertaken 
using thematic analysis. 
 
Results 
Sixty individuals living with dementia in nursing homes participated in this study; 55 (92 percent) 
were followed up after completion of the 12-week intervention. The mean age of participants 
was 85 (range 58–100), and 36 (66 percent) were females. Ten staff and nine family carers were 






No changes were seen over time for each group or between groups. However, this could have 
been due to issues with the outcome measure used. 
Physical performance 
Positive trends were seen in favour of both physical exercise intervention groups. Statistically 
significant improvements were seen in both physical exercise intervention groups in static 
pedalling, and in the Timed Up and Go test for one of the physical exercise intervention groups, 
along with a significant increase in the number of falls in the control group. 
Feasibility of implementation 
Themes generated from the interviews were: (i) improvements and benefits associated with 
physical exercise for individuals living with dementia in nursing homes; (ii) barriers to physical 
exercise for individuals living with dementia in nursing homes; and (iii) influences of attitude, 
understanding and role. 
 
Implications of findings for future clinical practice, research and policy 
Physical exercise was perceived as feasible for individuals living with dementia in nursing homes. 
This study suggests as little as 45 minutes of physical exercise a week can have a positive effect 
on physical performance of individuals living with dementia in nursing homes. Similar to other 
western countries, in Australia physiotherapy and physical exercise are currently limited in 
nursing homes. To help change this it is important to highlight and promote the beneficial role 
of allied health professionals such as physiotherapists and physical exercise for individuals living 
with dementia in nursing homes worldwide. Nursing homes need to incorporate services such 
as physiotherapy and physical exercise into routine care. Further research can address this issue, 
and can be incorporated into policies that reflect evidence-based practice to help improve the 
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STATEMENT OF THESIS STYLE 
 
This thesis was prepared in a journal paper compilation style format. This type of format was 
deemed appropriate to help disseminate this research to a wider audience and highlight the 
importance of increasing the research and knowledge in this area to help improve the quality of 
life of individuals living with dementia. The primary investigator of this thesis is a physiotherapist 
that had five years specialist experience of working in aged care, and chose to undertake this 
study in order to make a valuable contribution to her professional practice and raise awareness 
of the importance of physiotherapy and physical exercise in nursing homes. It was hoped this 
research, along with other research in this field could help to influence a positive change in policy 
and funding for nursing homes in Australia.  
 
The different chapters of this thesis have been accepted in, or submitted to, scientific domestic 
(Australian) and international journals of high impact. Each chapter of this thesis corresponds to 
a different component of this study, therefore the strengths and weaknesses of each component 
are highlighted within the corresponding chapters. The strengths and weaknesses that apply to 
the study as a whole are considered in the final chapter, Chapter 8. The facilities used in this 
study were referred to as ‘nursing homes’, as this was the internationally recognised phrase for 
this type of service and the appropriate phrase to use in both the domestic and international 
journals. A phrase that varied across the different countries was ‘physiotherapy/physical 
therapy’. For the purpose of this thesis the term ‘physiotherapy’ will be used, as this is the term 
adopted in Australia. Also, different journals required different spelling and referencing style but 
these have been changed in this thesis so spelling is Australian, and referencing and style are 
consistent throughout. When compiling this thesis, there have been some minor edits within 
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CHAPTER 1 INTRODUCTION 
1.1 PREAMBLE 
This study was aimed at assessing the impact and feasibility of a physical exercise intervention 
on the agitation and physical performance of individuals living with dementia in nursing homes. 
The relevant literature providing a background to this study is reviewed in this chapter. It 
provides an overview of dementia and some of the associated symptoms—in particular, how 
these symptoms can impact the lives of individuals living in nursing homes. This chapter then 
defines the concept of physical exercise, and consider how it can be a possible treatment option 
for individuals living with dementia in nursing homes. The introduction highlights the current 
knowledge and show the gaps. The aims and hypotheses of the study address some of these 
gaps in knowledge. 
 
1.2 DEMENTIA 
Dementia is a chronic and progressive syndrome characterised by a deterioration in cognitive 
function greater than that expected through the processes of ‘normal ageing’. It has an effect 
on memory, thinking, orientation, comprehension, calculation, learning capacity, language and 
judgement. As dementia progresses it can also affect emotional control, social behaviour, 
motivation and/or physical ability.1 Dementia is a terminal condition that lowers life expectancy; 
on average across all dementias, life expectancy ranges from five to 12 years from diagnosis.2 
There are many types of dementia, including Alzheimer’s disease, vascular, frontotemporal, 
Lewy body and mixed. These types are briefly explained below.  
 
Alzheimer’s disease is the most common form of dementia, accounting for up to 70 percent of 
all cases, and has provided the best means of understanding the pathological changes associated 
with dementia.3 In the early stages of Alzheimer’s disease, plaques start to develop around the 




nerve cells in the brain.4 They are possibly created by the brain as a part of the ageing process 
when the protein Beta-Amyloid undergoes pathological changes and clumps together to form 
plaques between the nerve cells.4 These plaques can form for a long time in the brain before 
any signs of dementia are displayed. The plaques damage the nerve cells and their connections, 
and over time the nerve cell cytoskeleton is destroyed and replaced by neurofibrillary tangles.5 
The accumulation of the tangles causes a toxic effect which results in death of the nerve cells, 
but the neurofibrillary tangles remain.5 The loss of nerve cells leads to a loss of connections 
within the brain, resulting in atrophy.6 The area of the brain most severely affected is the 
cerebral cortex, especially the frontal lobes, temporal lobes and parietal lobes.6  
 
Vascular dementia is the second most common type of dementia; accounts for 10 to 17 percent 
of all cases.7, 8 It occurs due to microscopic changes in the vascular network of the brain, affecting 
blood flow and supply of nutrients to the nerve cells within the brain.8 In particular, it occurs 
within the white matter of the cerebral cortex.6 Lewy body dementia is another common type 
of dementia, and accounts for four percent of all dementia diagnoses.7 It is associated with 
degeneration and death of nerve cells within the cerebral cortex due to the development of 
Lewy bodies, abnormal spherical proteins, within the cell bodies.9 Lewy body dementia shows 
similar characteristics to Parkinson’s disease, though the primary pathologies occur in different 
areas of the brain.4 Frontotemporal dementia is an umbrella term for a number of conditions 
grouped together that cause cell degeneration and atrophy in the front areas of the frontal and 
temporal lobes of the brain.4 It is less common then the above mentioned types of dementia, 
accounting for approximately two percent of dementia cases.7 
 
It is often difficult to tell which type of dementia individuals have, and they can have co-existing 
conditions or dementias. Regardless of the type of dementia, they all consist of similar stages of 




progression. Commonly it is categorised using a medical model of dementia into three stages: 
mild, moderate and advanced. The stages are not rigid and there can be variance within each 
stage.2 The experience of these stages of dementia also vary between individuals but there are 
commonalities. In the mild stage of dementia, the main impact is on individual’s cognition. Some 
changes in the mood of individuals can also be experienced.2 Individuals living with mild 
dementia most often live at home and can still maintain their job if employed.10 The main 
changes individuals experience in this stage are some general difficulties they did not previously 
have, such as memory problems. When individuals progress to the moderate stage of dementia, 
the difficulties and changes experienced in the mild stage start to increase. Individuals start to 
experience more psychological changes.2 Their awareness of and insight into danger, safety and 
orientation diminish. During the moderate stage, individuals are likely to maintain an active life 
and be physically able. They might be still living at home, with or without support.11 In the 
advanced stage there is a more notable decline in physical abilities; a decline in mobility and 
function, which results in individuals often requiring assistance to complete activities of daily 
living (ADL). When individuals continue to progress through to the advanced stage of dementia, 
they can develop swallowing difficulties, inability to speak and loss of continence.2 
 
1.3 INDIVIDUALS LIVING WITH DEMENTIA IN NURSING HOMES 
When individuals progress through the stages of dementia and experience a decline in cognition, 
mobility and function it leads to the need for support to complete ADL and maintain their 
independence. Often this can be achieved at home with the support of family carers and/or 
external agencies that can assist with medical care, personal care and household tasks. 
However, for some individuals this deterioration becomes too great and they are no longer able 
to stay at home. When this happens the individual living with dementia relocates to a nursing 
home, where they can be provided with appropriate care and support. Recent statistics suggest 




approximately 30 percent of individuals with dementia live in nursing homes in Australia.11 They 
make up 52 percent of the population within nursing homes.12 These statistics are similar to 
other western countries. In the United Kingdom (UK) it is estimated 36.5 percent of individuals 
with a diagnosis of dementia live in nursing homes, and they make up 72 percent of the 
population within nursing homes.13 In North America 30 to 40 percent of individuals living with 
dementia live in nursing homes, and within nursing homes individuals with a diagnosis of 
dementia make up 50 percent of the population.14, 15 
 
When individuals move into a nursing home in Australia they are required to pay a basic daily 
fee, which contributes to the day-to-day living costs such as meals, cleaning, laundry, heating 
and cooling.16 There is a means-tested care fee individuals can be asked to pay as a further 
contribution to the cost of their care, this is determined based on an assessment of their income 
and assests.16 The Australian Government also subsidises nursing homes in Australia using the 
Aged Care Funding Instrument (ACFI), which was introduced to nursing homes in Australia in 
2008.17 This is similar to other countries; in the UK and North America nursing homes are partly 
funded by government, along with private insurance and self-funding.18 It has three sections of 
assessment: Activities of Daily Living, Behaviour Supplement and Complex Health Care 
Supplement. Each section is broken down into subcategories that are given a rating dependent 
on the needs of individuals. The categories then determine the level of daily funding nursing 
homes receive for individuals in their care.17 
 
In Australia funding, as determined by ACFI subsidises the cost of care in nursing homes. 
However, individuals living in nursing homes also need provisions to meet their physical, 
psychological and social needs, which are not considered in ACFI or funded by alternative means. 
Research has shown that there is not enough stimulation for individuals living with dementia in 




nursing homes; some spend less than 13 percent of their day engaging in meaningful activities.19 
This low level of activity can further exacerbate the physical and psychological decline of 
individuals living with dementia in nursing homes. 
 
1.4 BEHAVIOURAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA 
The primary outcome measure of this study was the Cohen-Mansfield Agitation Inventory 
(CMAI), which was selected to help determine the effect of physical exercise on agitation. This 
was selected as the primary focus as agitation is one of the common Behavioural and 
Psychological Symptoms of Dementia (BPSD). BPSD are very common, occurring in 70 to 
90 percent of individuals living with dementia.20 They can have a large impact on individuals 
living with dementia, their family, formal carers  and society as a whole. Behavioural and 
psychological symptoms of dementia are defined as ‘disturbed perception, thought content, 
mood and behaviour’ (Figure 1-1)21(p5). When individuals experience BPSD, such as agitation, 
wandering, anxiety and hallucinations it can contribute to relocate to a nursing home to ensure 
they receive the required support and care to manage such symptoms in a safe environment. 
 
Behavioural symptoms of dementia: physical aggression, agitation, wandering, hoarding, 
screaming, restlessness, culturally inappropriate behaviours, sexual disinhibition, cursing and 
shadowing 
Psychological symptoms of dementia: anxiety, depressive mood, hallucinations and delusions 
 
Figure 1-1: Examples of behavioural and psychological symptoms of dementia 
There is a high prevalence of BPSD among individuals living with dementia, yet the knowledge 
of the underlying neurobiology is limited. It is important to understand the mechanisms that 
contribute to the manifestation of BPSD, as this can facilitate the appropriate intervention for 
individuals. One hypothesis is that BPSD are associated with the neurobiological changes that 
occur in individuals living with dementia.22 The development of the neurofibrillary tangles within 




the nerve cells of the brain of individuals living with dementia partially contributes to the altered 
production of neurotransmitters. This altered production of neurotransmitters has been 
demonstrated to have implications for manifestations of BPSD.23 The diminished levels of 
neurotransmitters, such as acetylcholine, norepinephrine, serotonin and dopamine, can also 
lead to the development of BPSD (Table 1-1). The other hypothesis was that BPSD are 
psychological ‘reactions’ individuals have to social relationships and events they experience with 
others and their environment.22  Such responses can occur due to changes individuals 
experience as dementia progresses, such as change in mood and cognition. Individuals living 
with dementia can find it difficult to interact with others and comprehend different situations, 
resulting in inappropriate or unusual responses. This can result in the trigger of BPSD, such as 
screaming, hoarding and sexual disinhibition. 
 
Table 1-1: Association between neurotransmitters and BPSD23 
Neurotransmitter Associated BPSD and dysfunction 
Acetylcholine Amnesia, agitation and psychotic symptoms 
Norepinephrine Hypervigilance, decreased appetite, insomnia, anxiety, agitation, psychosis, 
depressed mood 
Serotonin Anxiety, agitation, psychomotor activity, insomnia, psychosis and depressed 
mood 
Dopamine Difficulty imitating movement, rigidity, postural abnormalities, parkinsonian 
tremor, blunted effect and apathy 
 
Individuals living with dementia in nursing homes can experience many different BPSD. One 
common BPSD is agitation, which is experienced by almost 50 percent of all individuals living 
with dementia every month.24 Agitation is defined as ‘inappropriate verbal, vocal or motor 
activity that is not judged by an outside observer to result directly from the needs or confusion 
of the agitated individual’.25(pM77) It is associated with poor quality of life, impediment of 




activities, and a negative impact on relationships individuals living with dementia have with 
other people.24 Agitation can cause stress for everyone involved and can be misinterpreted, 
which can lead to the wrong management. An example is individuals living with dementia that 
experience pain and are unable to communicate their needs. When this happens, individuals 
can express their feelings in an agitated manner. This can result in mismanagement, with 
treatment focused on trying to control the agitation rather than the pain. In nursing homes, pain 
is under-treated.26 This can be partly due to limited staff understanding of the different means 
individuals living with dementia utilise to communicate their pain and emotions.  
 
Agitation, along with other BPSD is often mismanaged with pharmacological interventions. It is 
believed over-prescription of antipsychotics occurs in 80 percent of cases in nursing homes.27 
Antipsychotic medications are of limited use and the effects are short-lived for individuals living 
with dementia. They are also associated with adverse side effects such as falls, sedation, 
dizziness, Parkinsonism and cerebrovascular accidents.24, 28, 29 A beneficial alternative to 
antipsychotic medications for individuals experiencing BPSD, is utilisation of non-
pharmacological interventions such as physical exercise, music therapy, sensory interventions 
and dementia care mapping.24, 30 Systematic reviews have demonstrated the many positive 
effects of such interventions.24, 30, 31, 32 However, these reviews suggest that further research is 
required to determine the suitability and optimum parameters for individuals living with 
dementia in nursing homes.31, 32 
 
To ensure effective management of BPSD, such as agitation, there needs to be appropriate 
outcome measures to monitor the suitability of treatment for individuals living with dementia. 
The development of tools to assess BPSD began in 1986 with the CMAI, which focused on the 
frequency of a range of behaviours such as hitting, screaming and pacing.25 The Behavioural 




Pathologic Rating Scale for Alzheimer’s Disease was also developed a year later, in 1987. It 
focused on the symptoms of Alzheimer’s disease, including delusions, fear of being alone and 
fragmented sleep.33 The Neuropsychiatric Inventory (NPI) has scales for the frequency and 
severity of behaviours common to dementia and was developed in 1994.34 Then in 1995, the 
Consortium to Establish a Registry in Alzheimer’s Disease Behavioural Scale was created and 
focused on both the behavioural and psychological symptoms of dementia.35 In 2001, The Algase 
Wandering Scale was developed to assess wandering of individuals living with dementia in 
nursing homes and the community.36 
 
1.5 PHYSICAL EXERCISE  
Physical activity is defined as ‘any bodily movement produced by skeletal muscles that requires 
energy expenditure and produces progressive health benefits’.37(p241) Numerous government 
initiatives are in place to help encourage the uptake and maintenance of physical activity 
throughout life to help reduce the chance of developing conditions such as chronic heart 
disease, stroke, type 2 diabetes and some forms of cancers.38 When considering the uptake of 
physical activity for health benefits indivduals will often think of physical exercise, which is 
physical activity that is planned, structured and repetitive and is aimed at improving physical 
fitness.39 Incidental physical activities, which are classed as unstructured activities individuals 
complete throughout the day, can also have health benefits for individuals at all ages.40 
Examples of unstructured activities are walking, housework and performance of ADL. Incidental 
activities have been found to increase physical activity and mobility endurance in frail, 
deconditioned indivduals living in nursing homes.41 
 
The chosen focus of this study was the impact that physical exercise can have on agitation and 
physical function of individuals living with dementia in nursing homes. Physical exercise is 




beneficial for all individuals of all ages. The benefits are well documented and include delayed 
all-cause mortality, lowered blood pressure, assistance with weight management, preservation 
of bone mass and reduced falls risk.39 Physical exercise has also been shown to reduce 
depressive disorders, and enhance quality of life and cognitive function.39 To help maintain a 
healthy lifestyle the Australian Government Department of Health and Ageing recommends 
older adults should participate in 30 minutes of moderate physical exercise on most, if not all, 
days.42, 43 The American College of Sports Medicine recommends healthy adults should 
participate in 20 to 60 minutes of moderate to vigorous physical exercise, at least three to five 
times a week to help maintain their health and well-being.39 The National Health Service in the 
UK recommends either 150 minutes of moderate aerobic physical exercise or 75 minutes of 
vigorous aerobic physical exercise per week, along with strength exercises on two or more days 
per week for older individuals to maintain a healthy lifestyle.44 For the purpose of this thesis 
older individuals were classed as individuals 65 years and older, in line with the physical exercise 
guidelines for older individuals.42, 44   
  
Physical exercises have general and specific effects on an individual’s health. All physical 
exercises can help to improve aspects such as mood, quality of life, cognition and reduce risk of 
developing some health conditions.39 Along with general improvements, physical exercises also 
target specific element. Strength exercises are an important component of an exercise program, 
particularly for frail, older indivduals who can be affected by sarcopenia. Resistance-based 
exercises increase strength as a result of neural adaptations and changes in the muscle 
structure.45 Reduced balance is another common issue for older individuals, and can be 
improved with exercises that target the neuromuscular control of skeletal muscles and joint 
position.45 By improving balance, an individual can also reduce their risk of falls. Flexibility 
exercises are aimed at increasing range of motion and soft tissue length, which can also be 




reduced for older individuals.45 When trying to target specific outcomes it is important the 
correct physical exercises are selected; resistance based exercises which are used to increase 
strength will not improve balance or falls risk, just as balance exercises will not improve strength. 
 
The guidelines set out for ‘healthy’ older individuals cannot be achievable for some as they get 
older due to frailty and other comorbidities, such as dementia. When individuals are unable to 
achieve the level of physical exercise as outlined in government guidelines, it is important that 
they continue to participate in as much physical exercise as their condition and limitations 
allow.39 In nursing homes, there is a lack of physical exercise for all individuals, including those 
living with dementia.46 Physical exercise, along with well-documented health benefits, can assist 
individuals living with dementia to manage their symptoms such as BPSD, falls and functional 
decline. Physical exercise could also slow the progression of dementia.47 However, evidence is 
lacking in this field and further research is required to determine the benefits and optimum 
parameters of physical exercise for individuals living with dementia in nursing homes.32 To 
develop an optimum physical exercise intervention for this population group, research is 
required to determine the most effective duration, frequency and intensity. It also requires 
consideration of other elements that could influence the feasibility of a physical exercise 
intervention in nursing homes, such as time, staffing, equipment, suitable space and other daily 
tasks conducted in nursing homes. 
 
1.6 AIMS, OBJECTIVES AND HYPOTHESES 
The aim of this study was to determine the impact and feasibility of a physical exercise 
intervention on agitation levels and physical performance of individuals living with dementia in 
nursing homes. This was achieved by researching the basis for, constructing and executing a 
randomised controlled trial with a qualitative component. This study was undertaken by a 




physiotherapist that currently works in nursing homes with the aim to contribute to the 
currently limited evidence base that justifies the importance of physical exercise for individuals 
living with dementia in nursing homes. 
 
The objectives of this study were to: 
1. determine the effect of physical exercise on agitation for individuals living with 
dementia in nursing homes 
2. determine the effect of physical exercise on physical performance for individuals living 
with dementia in nursing homes 
3. compare a physical exercise intervention at a high frequency for a short duration to the 
same physical exercise intervention at a lower frequency for a longer duration 
4. consider the feasibility of conducting a physical exercise intervention on a sustained 
basis in nursing homes 
 
The hypotheses of the quantitative part of this study are: 
1. both intervention groups will show a greater improvement in agitation and physical 
performance compared to the control group, which will continue to receive usual care 
only 
2. the intervention group exercising for a short duration more frequently will show greater 
improvement when compared to the same physical exercise intervention at a lower 
frequency for a longer duration 
 
1.7 THESIS STRUCTURE 
This thesis was compiled as a series of published papers, and is submitted in fulfilment of the 
requirements of a Doctor of Philosophy. All chapters, excluding the introduction and conclusion 




chapters, are presented as journal papers. Chapters 2 through to 7 comprise seven papers. Five 
are published, and the other two were re-submitted after revisions requested by editors of the 
chosen journals. Each section of this study had strengths and weaknesses which were 
highlighted within the corresponding chapters. The strengths and weaknesses that apply to the 
study as a whole are considered in Chapter 8. 
 
The papers were submitted to different journals with different requirements and formatting, 
but for the purpose of this thesis they were edited to ensure consistent formatting was 
presented for the thesis. To ensure cohesion between the chapters there is a brief introduction 
for each chapter. Through each chapter the aims of the study are addressed. 
 
Chapter 2 outlines the current evidence for physical exercise for individuals living with dementia 
in nursing homes through a systematic review of the relevant research in this area. 
 
Chapter 3 outlines the method of this study that was used to address the study aims. There are 
two papers in this chapter. The first paper relates to the primary outcome measure, the Cohen-
Mansfield Agitation Inventory. The focus of this paper is the views of nursing home staff on the 
use of the Cohen-Mansfield Agitation Inventory in clinical practice. The second paper is a 
protocol paper which details the method utilised for this study. Then at the end of this chapter 
ethics is considered, this part was added for the thesis. 
 
 Chapter 4 presents the agitation results from this study. It focuses on the issues the research 
team encountered with the primary outcome measure, the Cohen-Mansfield Agitation 
Inventory. 
 




Chapter 5 presents the results from the physical performance outcome measures used in this 
study. It discusses the effect physical exercise had on the individuals living with dementia in the 
nursing homes that participated in this study. 
 
Chapter 6 presents the results from the qualitative component of this study to help determine 
the feasibility of physical exercise in nursing homes. It details the views and opinions of staff and 
family carers related to feasibility of physical exercise for individuals living with dementia in 
nursing homes.  
 
Chapter 7 uses the findings from this study and relates them to clinical practice and policy, 
highlighting current discrepancies between research and policy. It also considers the 
implications for future practice and policies. 
 
Finally, Chapter 8 summarises the study. It provides an overview of the implications of this 
research on practice, limitations of the study and recommendations for future research. 
 
1.8 SIGNIFICANCE OF RESEARCH 
The biggest risk factor for dementia is ageing, and as life expectancy across the world has 
continued to increase so has the prevalence of dementia. Worldwide there are 47.5 million 
individuals living with dementia, and this is projected to increase to 75.6 million by 2030, and 
135.5 million by 2050.1 In Australia there are more than 353,800 individuals living with dementia, 
and without a medical breakthrough there are expected to be almost 900,000 by 2050.48 
Dementia is one of the major causes of disability and dependency in older individuals 
worldwide.1 In Australia, it is the single greatest cause of disability in individuals aged 65 years 
or older. In 2010 it was estimated the total global societal costs of dementia were US$604 billion. 




In Australia, by 2060 spending on dementia will outstrip that of any other health condition.48 It 
is projected to be AU$83 billion, representing approximately 11 percent of health and nursing 
home sector spending in Australia.48 
 
Even though the prevalence and cost of dementia have risen, it is an under-researched area in 
comparison to other health conditions such as cancer and cardiovascular disease.49 This study, 
has helped to highlight the importance of research in the field of dementia, and the need for 
further studies to help determine the most appropriate interventions to help manage the many 
symptoms of dementia, and possibly delay progression. Dementia is slowly receiving more focus 
worldwide, which helps to increase funding and research in this area. The World Health 
Organisation recognises dementia as a public health priority, and aims to provide information 
and raise awareness about dementia. It organised the First Ministerial Conference on Global 
Action Against Dementia in March 2015 in order to help increase awareness of dementia and 
the need to coordinate global and national action.1 The Dementia Discovery Fund was also 
launched in 2015 after the UK Department of Health, Alzheimer’s Research UK and major 
pharmaceutical companies invested US$100 million in the global fund. This type of global 
funding is a first for dementia, and is focused on research to help develop early diagnosis and 
effective treatments for dementia worldwide.50 Recently, in Australia the government agreed to 
provide an additional AU$200 million for dementia research over the next five years (over 
AU$60 million per annum).48  
 
Along with more funding, over recent years there have been more dementia initiatives and 
projects launched worldwide to increase research and awareness. In Europe, the European 
Dementia Prevention Initiative was launched in 2011, which comprises of research groups that 
are currently focused on dementia prevention studies. The aim of this initiative was to improve 




collaboration of dementia research groups, and develop large-scale international studies on 
dementia.51 In 2016 the UK Government launched their plan to increase dementia research, 
improve dementia care and diagnosis, and make the UK the most dementia friendly society in 
the world by 2020 through the Dementia Challenge initiative.52 A similar scheme was launched 
in North America in 2015 known as the Dementia Friendly America initiative. The focus of this 
initiative was to foster dementia friendly communities across North America.53 These types of 
initiatives and funding are important to help encourage further research in dementia.  
 
There is a need to include individuals living with dementia in nursing homes in more research 
projects. They are often not included in research due to concerns about compliance of study 
participants and suitability of study interventions. It is important more is done to improve the 
lives of individuals living with dementia, especially those living in nursing homes, as they are 
often forgotten—out of sight, out of mind. This study demonstrated the inclusion of this 
population group can be implemented successfully and should encourage further research in 
this area. 
 
The physical exercise intervention used in this study was led by a physiotherapist, and helps to 
raise the awareness of physiotherapists in nursing homes. The skills and knowledge of 
physiotherapists are under-utilised in Australian nursing homes. When comparing 
physiotherapy in Australian nursing homes to other countries information was sparse, but there 
appears to be similar trends worldwide. The UK, North America and Netherlands do not have 
national guidelines for physiotherapy in nursing homes and there is a large variation between 
the different nursing homes.54, 55 Physiotherapy provisions in Australian nursing homes are 
guided by the current funding tools, which focus on pain management and do not incorporate 
physical exercise.56 Therefore any additional physiotherapy interventions vary, dependent on 




private funding from either the nursing homes or the individuals living in the nursing homes. In 
other countries, such as the UK, North America, Italy, Denmark, Iceland and Japan, 
physiotherapy is also predominantly dependent on private funding, however the focus is on 
improving mobility and function rather than pain management.54 Currently worldwide, 
physiotherapy in nursing homes is lacking and inconsistently provided. This study highlights the 
benefits and need for more physiotherapy for all individuals living in nursing homes, with or 
without dementia, to help maintain or improve their mobility, functional ability and 
independence. 




CHAPTER 2 SYSTEMATIC REVIEW 
This chapter details a systematic review that was conducted as part of this study to gain an 
understanding of the current research on the effects of physical exercise on individuals living 
with dementia in nursing homes. The findings showed there were significant benefits of physical 
exercise for individuals living with dementia in nursing homes for cognition, agitation, mood, 
mobility and functional ability. It also demonstrated there were gaps in the knowledge, including 
in relation to the optimum parameters (frequency, duration and intensity) for individuals living 
with dementia in nursing homes. This systematic review was crucial to help guide the design of 
the physical exercise intervention. The results of this systematic review identified the type of 
exercises that were most beneficial for individuals living with dementia in nursing homes. The 
primary investigator, who is a physiotherapist that had five years specialist experience working 
in aged care, then utilised this information along with their own knowledge and skills to design 
a physical exercise intervention to address the aim and objectives of this study. 
 
This chapter was published in a 2016 issue of the Journal of the American Medical Directors 
Association: 
Brett L, Traynor V, Stapley P. (2016) Effects of physical exercise on health and well-being 
of individuals living with a dementia in nursing homes: a systematic review. Journal of 
the American Medical Directors Association 17(2):104–116. [IF 4.781] [H index 55] 
[Ranked 5/49 in Geriatrics and Gerontology] [Cited by 28]  
 
To assist with clarity of formatting, Table 2-2: Physical exercise for individuals with dementia in 
nursing homes—current research summary table is provided at the end of this chapter. 
  




2.1  ABSTRACT 
Background 
Physical exercise interventions have many benefits for older individuals. Physical exercise could 
also improve the health and well-being of individuals living with a dementia, including those 
living in nursing homes, though research is currently limited in this area. 
 
Purpose 
Report evidence from randomised controlled trials and cluster randomised controlled trials that 




Web of Science, Scopus, Science Direct, Academic Search Complete, Proquest Central, British 
Medical Journal Database, PubMed, Cochrane Library, PEDro, Informit, Informa and Nursing 
Consult were searched for relevant clinical trials and snowballing of recommended studies. 
 
Study selection 
One reviewer screened papers on inclusion criteria and identified relevant studies. 
 
Data extraction 
Data extraction was performed by one reviewer and checked by second and third reviewers. 
Two authors assessed the methodological quality and risk of bias of the relevant studies. 
 
Data synthesis 
Twelve study populations consisting of individuals living with a dementia in nursing homes were 
included (n=901). Different types of physical exercises were undertaken: multimodal (n=6), 




walking (n=5), music and movement (n=2), and hand exercises (n=1). The parameters of the 
interventions varied across the studies. Most of the studies reported significant positive effects 
of physical exercise on cognition, agitation, mood, mobility, and functional ability for individuals 
living with dementia in nursing homes. 
 
Limitations 
The main limitations were the heterogeneity of design, small samples, and short interventions. 
 
Conclusions 
There is emerging evidence that physical exercise significantly benefits individuals living with a 
dementia in nursing homes. Higher-quality research is required, adopting more rigorous 
methods, including longer interventions and larger samples, to determine optimum parameters 
of the physical exercise interventions evaluated. 
  




2.2  INTRODUCTION 
As global fertility rates decline and life expectancy rises, the ageing population increases. In later 
life, the incidence of chronic conditions increases and there is an associated rise in the 
prevalence of age-related morbidities, such as dementia. Worldwide, there are 35.6 million 
individuals living with a dementia and 7.7 million new cases are diagnosed each year.1 The most 
common form of dementia is Alzheimer’s disease (60 to 70 percent of cases) and other forms of 
dementia include vascular, Lewy bodies, frontotemporal, Parkinson’s, multi-infarct and mixed.1 
 
Most individuals living with dementia have regular contact with healthcare services. The overall 
aim of healthcare services for individuals living with dementia is to optimise their health and 
well-being and that of their family carers, including treatment of the associated behavioural, 
psychological and physical symptoms of dementia.1 Dementia care services implement a range 
of strategies, such as psychosocial activities, behaviour strategies, sensory stimulation, 
medication and physical exercise, to achieve their goals of improving the health and well-being 
of individuals living with a dementia.30 We know that physical exercise is beneficial for healthy 
older individuals by improving mobility, physical function, cognition and mood and preventing 
falls.39 A Cochrane Collaboration systematic review reported that physical exercise significantly 
affects individuals living with dementia in various settings but further research was needed to 
explain the specific effects and what type of physical exercise is most beneficial, these findings 
were supported by similar findings in another systematic review.31, 57 
 
Thirty percent of individuals living with dementia in nursing homes due to the disabling effects 
and increased dependency associated with dementia.11 A nursing home is an accommodation 
service in which individuals are provided with a high level of nursing and/or personal care, 
including direct care workers who provide these nursing and personal care needs as well as 




meals, cleaning, and furnishings and equipment for the provision of that care.58 Demands for 
nursing homes will increase as the prevalence of dementia continues to rise.59 In nursing homes, 
care services and interventions are provided by a range of practitioners, including registered 
nurses, occupational therapists, diversional therapists and physiotherapists. The main role of 
the physiotherapist in nursing homes is to direct the implementation of strategies and 
interventions, such as physical exercise, which improve and maintain range of movement, 
strength, balance, mobility and functional ability, and contribute to improved quality of life for 
individuals living with a dementia in nursing homes. Physical exercise is defined as ‘physical 
activity that is planned, structured and repetitive and has a final or intermediate objective of 
improving or maintaining physical fitness’.39(p1337) It is important to know what type of physical 
exercise best suits this population to ensure the work of physiotherapists is evidence based and 
engages individuals living with a dementia physically and mentally.60 It was also important for 
this study, as it helped to guide the primary investigator, who is a physiotherapist with five years 
specialist experience working in aged care, to develop a physical exercise intervention that was 
evidence-based for individuals living with dementia in nursing homes. The purpose of this 
systematic review was to evaluate evidence from randomised controlled trials (RCTs) and cluster 
RCTs measuring the effects of physical exercise on the health and well-being of individuals living 
with a dementia in nursing homes. The influence of the studies on future research and clinical 
practice was also considered. 
 
2.3  METHODS 
This systematic review was informed by the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) Statement (Appendix A).61 
 




Data searches and study selection 
A comprehensive literature search was undertaken using a range of databases to retrieve 
relevant studies for the review: Web of Science, Scopus, ScienceDirect, Academic Search 
Complete, Proquest Central, British Medical Journal Database, PubMed, Cochrane Library, 
PEDro, Informit, Informa and Nursing Consult. The search terms used were: for population: 
‘Dementia’, ‘Alzheimer’s’; for intervention: ‘Exercise’, ‘Physical activity’, ‘Physical intervention’, 
‘Physiotherapy’, ‘Physical therapy’, ‘Walking’; for setting: ‘Nursing home’, ‘Residential 
accommodation’, ‘Aged care facility’, ‘Long term care’, ‘Care home’, ‘Rest home’; for outcome: 
‘Physical function’, ‘Healthcare outcome measure’, ‘Behaviors’, ‘Agitation’. In addition, 
snowballing was used to locate additional references. 
 
The titles and abstracts of all studies found in the database searches and from snowballing were 
screened and duplicates and irrelevant studies excluded. From the remaining studies, the full 
text was read to identify relevant information and checked against the inclusion criteria. Studies 
were eligible if they: (1) involved participants diagnosed with a dementia; (2) used a physical 
exercise intervention; (3) set in a nursing home; (4) were an RCT or cluster RCT; (5) published in 
English. The references of review papers identified were also checked for additional relevant 
studies that could have been missed in the database searches. 
 




Table 2-1: Methodological quality assessment of studies considered in systematic review 
Paper 
Methodological questions# 
1 2 3 4 5 6 7 8 9 10 
Total^  
( /10) 
Christofoletti et al., 200862 Y N Y N Y Y Y Y Y Y 8 
Eggermont et al., 200963 Y N N Y Y Y Y Y Y Y 8 
Luttenberger et al., 201264 Y N N Y Y Y Y Y Y Y 8 
Rolland et al., 200765 Y N Y Y Y N Y Y Y Y 8 
Eggermont et al., 200966 N N N Y Y Y Y Y Y Y 7 
Sung et al., 200667 Y N Y N N Y Y Y Y Y 7 
Williams and Tappen, 200868 * Y N Y N Y N Y Y Y Y 7 
Cott et al., 200266  Y N N N N Y Y Y Y Y 6 
Venturelli, Scarsini and Schena, 201169 Y N N N Y Y Y Y N Y 6 
Williams and Tappen, 200770 * N N Y N Y Y N Y Y Y 6 
Eggermont, Blankevoort and Scherder, 201071 N N N N N Y Y Y Y Y 5 
Kemoun et al., 201072 Y N N N N Y Y Y N Y 5 
Roach et al., 201173 * N N N N Y Y Y Y N Y 5 
van De Winckel et al., 200474 Y N N N N Y N Y Y Y 5 
Stevens and Killeen, 200675  Y N N N N Y N Y Y N 4 
Francese, Sorrell and Butler, 199774  N N N N N N N Y N Y 2 
Venturelli et al., 201276  N N N N N N N Y N Y 2 
Mean total score 6 
# Methodological questions: 
1. Was the assignment to treatment groups truly random? 
2. Were participants blinded to treatment allocation? 
3. Was allocation to treatment groups concealed from the allocator? 
4. Were the outcomes of people who withdrew described and included in the analysis? 
5. Were those assessing outcomes blind to the treatment allocation? 
6. Were the control and treatment groups comparable at entry? 
7. Were groups treated identically other than for the named intervention? 
8. Were outcomes measured in the same way for all groups? 
9. Were outcomes measured in a reliable way? 
10. Was appropriate statistical analysis used? 
^ Higher score=higher methodological quality 
* Different publication from the same study 
 Studies excluded due to methodological score below cut-off point (mean score minus one SD) 




Methodological quality assessment 
The quality of the studies was critically appraised using the Joanna Briggs Institute Critical 
Appraisal Tool: Meta-Analysis of Statistics Assessment and Review Instrument (MAStARI) for 
randomised control/pseudo-randomised control trials.77 Ten items were considered; they 
evaluated the randomisation process, blinding, intention to treat analysis, homogeneity of 
groups, outcome measures and statistical analysis (Table 2-1). Each item was answered either 
‘yes’ or ‘no’. When there was insufficient information to answer the question or it was unclear, 
‘no’ was recorded. After completing the evaluation of a paper, it was given a score out of 10 and 
the score increased with higher methodological quality. Two reviewers scored all selected 
studies and differences between reviewers were discussed and an agreement reached on the 
final score allocated to the study. If agreement was not met a third reviewer scored the studies. 
A cut-off value of the mean score minus one standard deviation was used to ensure only high-
quality studies were included in the review. 
 
Data extraction and analysis 
Data extraction was completed by one reviewer using a standardised extraction form. This was 
checked by second and third reviewers and any obscurities discussed to avoid potential errors 
or misinterpretation of results. A meta-analysis was not possible due to the large variability 
between the studies: physical exercise intervention, parameters applied, outcome measures, 
who conducted the intervention and type of dementia among the participants (not specified in 





























Figure 2-1: PRISMA flow diagram of studies through the systematic review 
12 studies included in 
systematic review 
3 papers excluded 
- Methodological quality 
score below cut-off value 
(5/10) 
































95 papers excluded 
- Not randomised or cluster 
randomised controlled trial 
- All participants not in 
nursing homes 
- No diagnosis of dementia 
- Did not involve a physical 
exercise intervention  
- Participants did not 
physically engage in the 
intervention 
- Comparison with or main 
focus on medication 
- Unable to access full paper 
1828 records identified through 
multiple database searches 
1380 records after duplicates removed 
1270 records 
excluded 
1380 records screened 




Nine additional records identified 
through hand searching published 
reviews identified during searches and 
snowballing of recommended studies 




2.4  RESULTS 
A PRISMA Consort Statement summarised the outcomes of the literature search (Figure 2-1). 
Screening the titles and abstracts found 1,722 (94 percent) irrelevant and duplicated studies. 
Full texts of the remaining 102 studies were read and the inclusion criteria applied: there were 
15 eligible studies, of which three were excluded due to low methodological quality. Twelve 
studies were included in the systematic review: 11 RCTs62, 63, 64, 65, 67, 68, 69, 70, 71, 72, 73, 74, 78 and one 
cluster RCT66, of which one RCT had generated three separate publications. Williams C (2015 
pers. comm., 16 July) and Roach K (2015 pers. comm., 22 July) verified through email 
communications that each publication was drawn from the same sample.68, 70, 73 
Participant characteristics and sample size 
The selected studies were undertaken across different continents: Europe (n=8), North America 
(n=1), South America (n=1), Canada (n=1) and Asia (n=1). The important characteristics and 
significant results of the studies were summarised (Table 2-2). The total number of participants 
in the studies was 901 (mean age 82.6 (3.5) years). All participants lived in nursing homes and 
were recognised as living with a dementia. 
 
Methodological quality 
The methodological quality of the studies was assessed using the MAStARI critical appraisal tool 
for randomised/pseudo-randomised control trials (from the Joanna Briggs Institute Critical 
Appraisal Tools) (Table 2-1).77 Both reviewers were able to agree on the scores for all studies 
without the need to consult the third reviewer. Fifty-seven percent of the studies received a 
score of seven or above, which suggests the results were less likely to be biased.62, 63, 64, 65, 66, 67, 68 
Eight was the highest score obtained, achieved by four studies.62, 63, 64, 65 Three studies obtained 
a score of less than five (cut-off value) so were excluded from the systematic review due to their 
high risk of bias.75, 76, 79 Most studies obtained points for the method used to conduct the 




outcome measures and use of appropriate statistical analysis. As is the case with a lot of clinical 
trials, it was not possible to blind participants to the intervention allocation that they would 
participate in; therefore no studies received a score for this quality. Common shortcomings in 
methodological quality were lack of allocator blinding and detail about attrition and intention 
to treat analysis. 
 
The severity of dementia varied across the studies from mild to severe. Some studies only 
included individuals with a specific level of severity; others included individuals with a range of 
severity levels. The most common selection was individuals across the spectrum of mild to 
severe dementia (n=4). To determine severity, tools such as the Clinical Dementia Rating and 
the Global Deterioration Scale should be used as they assess multiple aspects of dementia: 
cognition, emotion, memory and functional ability80; both scales were used in one study each.67, 
69 Often, cognitive screening tools such as the Mini Mental State Examination (MMSE) are used 
to determine severity of dementia, and in this review it was the most commonly used approach 
to assessing severity of dementia (n=10). This tool is limited because it only assesses one 
element of dementia and is influenced by the educational level of individuals.80 Due to the 
variation of tools used and the different aspects of dementia assessed, it was not possible to 
compare the effects of physical exercise on the severity of dementia across the studies. 
 
Information about the functional ability of participants was limited in all studies. Only one 
included a sub-analysis of participants that had low mobility (determined by the inability to walk 
more than 91.4 metres in the six-minute walk test at baseline); they found that the changes 
were the same as in the whole group analysis, though any improvements made were more 
pronounced in the low mobility group.68, 70, 73 One study did not mention the functional ability of 
the participants62 and all other studies only provided information on the required functional 




ability as part of the inclusion criteria. The level of functional ability and how it was measured 
varied widely across the studies. Some studies only stated tasks that participants were able to 
complete: sit and engage in simple activities67, 74, have no hand disabilities66, be able to walk with 
or without assistance (type and level of assistance varied between studies)63, 65, 71, 72, 78 or be 
dependent in an activity of daily living (ADL) and have the ability to walk with or without 
assistance.68, 70, 73 Other studies used more rigorous methods of functional assessment, such as 
the Barthel Index (BI)69, the Performance Orientated Mobility Assessment69 and the German 
scale of medical care.64 The heterogeneity of functional ability among participants and how this 
was assessed across the studies meant it was not possible to determine which level of function 
benefited the most from a physical exercise intervention. 
 
Control group type 
All studies used a control group. Five control groups received some form of interaction: four had 
individual social visits/conversations63, 68, 70, 71, 73, 74 and one participated in group reading 
sessions.66 All groups received the control activity for the same duration and frequency as the 
intervention group. Six control groups received no extra input but continued to participate in 
the usual care and activities provided at the nursing homes.64, 65, 67, 69, 72, 78 One control group had 




Three of the studies had two intervention groups.62, 68, 70, 73, 78 The proportion of individual and 
group settings was similar: there were eight group interventions62, 64, 65, 66, 67, 74, 78, there were six 
individual interventions62, 63, 68, 69, 70, 71, 73 and it was unclear in one study.72 The intervention 
characteristics varied across the studies (Table 2-2), though some similarities were found in 




terms of the type of physical exercise completed: (i) multimodal (n=6); (ii) walking (n=5); 
(iii) music and movement (n=2); and (iv) hand exercises (n=1). One study had a second 
intervention group that did not involve physical exercise; instead it was a conversation-only 
group.78 The multimodal groups included interventions that combined different types of physical 
exercises targeting strength, balance, flexibility, aerobic capacity, cognition, functional ability 
and/or coordination.62, 64, 65, 68, 70, 72, 73 The most common combination was physical exercises in 
sitting and standing positions for strength, balance and flexibility combined with walking.65, 68, 70, 
73 All the walking groups were supervised and occurred inside. Four were individual sessions63, 
68, 69, 70, 71, 73 and one was completed in pairs.78 The music and movement groups focused more 
on the music and involved generalised movement of the arms and legs.67, 74 The hand exercises 
group only completed hand exercises. Although not common, it was included as this systematic 
review considered all types of physical exercise.66 This was similar to the open inclusion criteria 
adopted in the Cochrane Collaboration systematic review completed in 2013.31 Older individuals 
living with a dementia in nursing homes are often frail and not able to participate in physical 
activities such as walking or standing exercises.81 It is important that different types of physical 
exercise interventions, such as hand exercises, are considered to accommodate varied abilities. 
That is why the hand exercises study was included in this systematic review. 
 
The duration of the intervention varied greatly among the studies, from four weeks to 52 weeks 
(mean duration 17.4 (11.5) weeks). There was also variability in the frequency (mean 4.5 (1.4) 
sessions a week) and length (mean 49.3 (30.2) minutes) of the interventions. In most studies, 
the intensity was not stated (n=10) and, of the two studies that did, it was moderate.65, 69 The 
most common parameters were five sessions per week (n=6), 30 minutes per session (n=8) at 
moderate intensity (n=2). These parameters were similar to the recommendation by the 
American College of Sports Medicine for ‘apparently healthy adults’, which advised five or more 




sessions of moderate intensity physical exercise or three or more sessions of high intensity 
physical exercise for 30 to 60 minutes per week.39 
 
Compliance with the physical exercise intervention was only detailed in five studies; one 
only had a mean compliance rate of 33 percent65, whilst the others ranged from 91 to 
100 percent.63, 69, 71, 72 Four other studies stated that compliance was monitored but no 
numerical data was provided.62, 66, 67, 68, 70, 73 Three studies did not discuss compliance.64, 74, 78 Even 
though compliance was only detailed in less than half of the studies, the majority of those that 
did showed a high compliance from individuals living with a dementia in nursing homes. 
 
Outcome measures 
A range of outcome measures were used (n=38) to evaluate different aspects of health and well-
being, such as cognitive function (n=10), mood and depression (n=8), functional ability (n=5), 
mobility (n=4) and unmet needs* (n=4). Other areas included balance, agitation, communication, 
activity levels and nutrition. Generally, outcome measures were collected at baseline and 
endpoint, with three studies also completing data collection halfway through the intervention 
and four with a follow-up at six or 24 weeks post intervention. 
 
When conducting physical exercise interventions with older individuals it is important that 
adverse events relating to the intervention are monitored to ensure it is safe and effective. Only 
                                                          
 
*Healthcare practitioners and researchers working in the field of dementia care describe ‘unmet needs’ as those displayed as 
behaviours by individuals which cannot be easily explained—for example, constant calling out, performing repetitive mannerisms 
and making strange noises.  




three studies included in this systematic review monitored and reported adverse events.64, 65, 69 
Adverse events recorded in these studies included falls, serious injuries, fractures, injuries that 
required a review by a general practitioner, hospitalization and death. One study, which 
conducted a physical exercise intervention for 24 weeks with 21 participants, reported no 
adverse events related to the physical exercise intervention.69 The other two studies reported 
adverse events, but did not specify how many were attributed to the physical exercise 
intervention.64, 65 † 
 
Psychological health and well-being outcomes 
Cognition 
Seven studies used outcome measures that evaluated cognition62, 63, 64, 66, 69, 72, 74; the MMSE was 
the most commonly used62, 66, 69, 74 and produced significant results in two studies.69, 74 In one 
study the music and movement group’s MMSE score improved significantly from 12.9 (5) to 
15.5 (4.4) and at the end of the study the score was 2.7 greater than that of the control group. 
This represented a medium effect size of 0.5; the multimodal intervention group was clinically 
relevant.74 The music and movement group also significantly improved in median category 
fluency score (one of the subscales of the Amsterdam Dementia Screening Test 6) from 10 to 
14, compared to the control group, which only increased by 0.5.74 In the other study the 
interaction between groups could not be properly interpreted; however, they did find the MMSE 
score of the control group decreased significantly from 12 (2) to 6 (2) over time, while the 
walking group only decreased by one point.69  
 
                                                          
 
† Added for the thesis only, not included in the published/ submitted manuscript. 




Other cognition outcome measures used which showed significant changes include: the Nurses’ 
Observation Scale for Geriatric Patients (NOSGER), which found significant improvements in the 
multimodal group (total score and memory subscale) over time while the control group 
remained unchanged64; and the French Rapid Evaluation of Cognitive Function test, which found 
the multimodal group significantly improved over time from 26.8 (6.4) to 30.4 (7.7), which was 
significantly greater than the control group’s post-intervention score of 23.2 (8.4). These findings 
also demonstrated a significant correlation with the walking parameters (speed, stride length 
and double limb support time) assessed as part of this study72 and the Brief Cognitive Screening 
Battery (BCSB), which showed that even though there was a global decline in cognition in the 
two multimodal groups and the control group, the multimodal group that was led by a 
multidisciplinary team declined at a significantly slower rate in the Clock Drawing Test and 
Verbal Fluency Test (components of the BCSB) compared to the control group.62 Other cognitive 
outcome measures used were the Rivermead Behavioral Memory Test, Eight Words Test, Digit 
Span, Category and Letter Fluency Tests, which were used in two studies but no significant 
changes were observed.63, 66 
 
Mood and depression 
Mood and depression categories have been combined as one for the purpose of this systematic 
review, as all studies that stated they assessed the benefits of physical exercise on mood and/or 
depression looked at both similarly. Mood and depression were evaluated in four studies using 
a variety of outcome measures.64, 65, 66, 68, 70 One study used the Alzheimer’s Mood Scale (AMS), 
Dementia Mood Assessment Scale (DMAS), Cornell Scale for Depression in Dementia (CSDD) and 
the Observed Affect Scale.68, 70 The study compared the effect of a multimodal physical exercise 
intervention with walking and a control group on the mood of participants and also completed 
a sub-analysis of those with depression (determined by a score of seven or higher on the CSDD). 




The multimodal group showed the most improvement, followed by the walking group and then 
the control group. However, this was only significant for some of the outcome measures when 
differences between the groups’ baseline MMSE, physical ability, treatment intensity, 
depression and affect or mood score were controlled. There were differences in the DMAS post-
test adjusted scores for each group, though preplanned contrasts indicated that only the 
difference between the comprehensive exercise groups score (19.7) and the control group (33.1) 
was significant. The control group had an adjusted post-test AMS negative subscale score of 
64.2, which was significantly poorer than the multimodal group score of 46.9 and the walking 
group score of 53; the difference between the two physical exercise intervention groups was 
not significant.70 This was also reflected in the sub-analysis of depressed individuals living with 
a dementia, which demonstrated a significant difference in the post-test adjusted score of the 
negative subscale of the AMS of the control group (72.3) when compared to the multimodal 
group (55.2) and the walking group (52); again the difference between the two physical exercise 
intervention groups was not significant.68 
 
Other studies showed mixed results in mood and depression using different outcome measures. 
In one study the mood subscale of the NOSGER significantly improved over time in the 
multimodal group by one point (moderate effect size) but remained the same in the control 
group; however, no relative advantage of the change between the groups was found.64 Another 
study used a combination of the Symptoms Check List and the GDS. In the per protocol analysis 
a significant reduction in the combined feelings of anxiety and depression in the hand exercise 
group was found (t (22)=2.7, p=0.01) whereas there was no change in the control group 
(t (23)=−1.7, p=0.1).66 One study that compared a multimodal physical exercise intervention to 
a control group found no significant changes with the Montgomery and Asberg Depression 
Rating Scale.65 





One study evaluated the effect on agitation using the Cohen-Mansfield Agitation Inventory 
(CMAI) and found a significant improvement over time in the music and movement group, which 
was also significantly different to the control group at the halfway and end points of the study: 
there was a halfway difference of 0.6 (0.2) and an end point difference of 1.1 (0.4).67 
 
Unmet needs 
Four studies used outcome measures that evaluated unmet needs.64, 65, 74, 78 One study 
demonstrated a change in the ‘need for help’ unmet needs subscale of the Dutch version of the 
Stockton Geriatric Rating Scale in the control group: a significant improvement from 23 to 17.5 
at the intervention halfway point, then a significant reverse trend at the end point as the score 
increased back to 21. The music and movement group improved but, as with the between-group 
difference, it was not significant.74 The study which used the NOSGER did not show any 
significant changes but was able to show clinical relevance of the multimodal group, which had 
a moderate effect size for the sub-scales social behaviour (d=0.54) and challenging behaviour 
(d=0.32).64 The other studies, which used the Neuropsychiatric Inventory65 and the London 




Communication was considered in one study using the Functional Assessment of 
Communication Skills for Adults. This study compared a walking and conversation group to a 
conversation-only group and a control group; no statistically significant changes were found.78 
 




Physical health and well-being outcomes 
Mobility 
Five studies evaluated mobility.65, 69, 72, 73, 78 One study used the Six Meter Walk test and showed 
significantly improved efficiency in walking in the multimodal group over time when compared 
to the control group, as demonstrated through increased walking speed65: 0.08m/s after 
six months which was sustained after 12 months compared to only 0.04m/s after six months and 
0.03m/s after 12 months for the control group.65 The six-minute walk test showed mixed results 
in the two studies that adopted it. One study had two intervention groups, multimodal and 
walking, and a control group which all showed improvement, though the changes were not 
significant.73 The other assessed the effect of walking against a control group and found the 
walking group distance significantly improved from 245 (31) metres (m) to 294 (49) m, while the 
control group significantly reduced from 238 (47) m to 168 (34) m; a significant difference of 
134 m.69 Another study which considered the effect of walking and conversation used the two-
minute walk test but no significant changes were found.78 The Locometer was used in another 
study and again provided results in favour of the multimodal group, which improved in all the 
parameters assessed (speed, stride length and double limb support) while the control group 
decreased.72 The double limb support time changes were significant within and between both 
groups: 0.2 (0.04) seconds (sec) to 0.1 (0.03) sec in the multimodal group compared to a change 
of 0.13 (0.04) sec to 0.14 (0.04) sec for the control group.72 These changes demonstrated a 




Balance was evaluated in two studies.62, 65 Both used the Get Up and Go Test, though they were 
assessed in different ways; one used a score system65 and the other used time.62 Neither 




produced significant results and neither did the One Leg Balance Test.65 The Berg Balance Scale 
was the only measure that showed significant changes over time in the two multimodal groups 
(multidisciplinary approach and physiotherapy-only) and control group; the multidisciplinary 
group showed the most significant improved score from 39.5 (1.9) to 41.7 (2.4), the 
physiotherapy-only group also improved from 37.4 (2) to 37.7 (2.8), while the control group 




Five studies used outcome measures that considered ability to complete ADL and amount of 
care time required.64, 65, 69, 73, 78 The most commonly used measure was the BI.64, 69 Both studies 
showed that the BI improved in the intervention groups (multimodal and walking), though it was 
only significant in the walking study, where there was an improvement in the score from 34 (4) 
to 42 (4). This was significantly better than the control group, which decreased from 35 (6) to 
32 (6).69 Another study showed significant improvement in ability to transfer from one surface 
to another in the multimodal group using the Acute Care Index Function measure while the 
walking group and control group both declined.73 In another study that compared a multimodal 
group to a control group, the Katz Index of ADL score significantly reduced for both groups, 
which demonstrated deterioration in functional ability. However, the rate of decline was 
significantly slower in the multimodal group (declined from 3.2 (1.3) to 2.6 (1.5)) compared to 
the control group (changed from 3.1 (1.3) to 2.2 (1.5)).65, 73 There were no significant findings in 
the study that used the LPRS to assess physical disability78 or the study that assessed care time 
required using the Resource Utilization in Dementia-Formal Care tool.64 
 





Two studies evaluated the effect of physical exercise intervention on individuals’ activity level, 
including daily patterns of rest, activity and sleep disturbance, using an Actiwatch; there were 
no significant findings in either study.66, 71 
 
Nutrition 
One study considered nutrition using the Mini Nutritional Assessment (MNA) and no change was 
found in either group.65 
 
2.5  DISCUSSION 
The results of this systematic review showed there was emerging evidence that physical exercise 
has a positive effect on the health and well-being of individuals living with a dementia in nursing 
homes. Nine of the 12 studies reviewed showed significant improvement in the intervention 
group and/or deterioration in the control group in at least one health and well-being outcome 
measure. Cognition, mood and depression, agitation, unmet needs, mobility, balance and 
functional ability all showed significant improvements. Mood and depression, and agitation 
showed the most consistent improvement, as 75 percent or more of the studies that used these 
types of outcome measures had a positive effect in at least one outcome measure; three studies 
showed improvement in mood and depression64, 66, 68, 70 and the one study that assessed 
agitation showed an improvement.67 The results from these studies appear trustworthy and 
have a low risk of bias, as they were high-quality studies; the majority scored a seven or higher 
in the methodological assessment. It could be hypothesised that both these categories of 
outcome measures showed the most consistent improvement as the physical exercise 
interventions engaged the participants and encouraged interaction with others, which could 
have given them a feeling of belonging and purpose whilst distracting them from negative 




feelings. This could have also been the case in the study which demonstrated clinical relevance 
in some of the sub-categories of the NOSGER (social behaviour and challenging behaviour), 
which was used to assess unmet needs.64 However, the other three studies that considered 
unmet needs did not find significant changes. In one study, treatment was only provided twice 
a week, which suggests a more targeted approach at a higher frequency could be necessary to 
significantly affect unmet needs.65 The results of the other studies were limited by a small 
sample size74, 78 and low methodological quality (lack of blinding and detail about the 
intervention and attrition).74 
 
Cognition was another area that showed improvement with physical exercise and there are 
several hypotheses for this, including improved blood circulation in the brain and stimulation of 
synaptic and/or neuronal function.69, 72 Behavioural and Psychological Symptoms of Dementia 
(BPSD), such as agitation and psychosis can also influence cognition.82 Therefore if BPSD 
improved with physical exercise this could also result in an improvement in cognition.† Of the 
five studies that found significant changes in cognition, three used a multimodal physical 
exercise intervention62, 64, 72 and one was a music and movement group74, whereas the two that 
showed no significant changes in cognition involved either walking63 or hand exercises.66 This 
suggests that physical exercise interventions that involve multiple tasks, and are aerobic are the 
most effective in producing cognitive changes for individuals living with a dementia in nursing 
homes. A previous study in older healthy individuals showed aerobic activity improved cognition 
but anaerobic activity did not.83 Even though walking is considered an aerobic activity, the 
intensity and duration in the study that found no significant changes could have been insufficient 
to affect cognition. Participants walked at a self-selected speed and were encouraged to rest as 
required over a six-week period.63 This was different to the other walking study that found 
significant changes; it lasted 24 weeks and had participants walk at a moderate intensity.69 The 




study that did not show any changes in cognition also had a large proportion of individuals with 
cardiovascular disease (89 percent), which leads to reduced cardiac output and can reduce 
cerebral perfusion, limiting the effects of aerobic exercise.63 The results from the studies that 
assessed cognition should be considered with caution as, even though four were high-quality 
studies62, 63, 64, 66, three were of lower quality69, 72, 74 so there is a risk that bias was introduced, 
which, along with the common limitations of a small sample size and short duration, could have 
influenced the results. Caution should also be taken when interpreting results from cognition 
outcome measures, as most require a minimum level of comprehension and schooling. They are 
also influenced by depression, which is highly prevalent in older individuals living with a 
dementia.62 Both these factors can alter the results obtained from outcome measures such as 
the MMSE (most commonly used cognition outcome measure in this systematic review) and the 
Clock Drawing Test.  
 
Along with the psychological benefits, some studies were able to demonstrate physical benefits 
for individuals living with a dementia in nursing homes. Seven studies used various outcome 
measures that assessed the effect of a physical exercise intervention on mobility, balance and/or 
functional ability.62, 64, 65, 69, 72, 73, 78 Six found changes in favour of the intervention group, which 
were significant in all but one study.64 This study used the BI to assess functional ability, the 
study population, which included individuals with mild to severe dementia, could have required 
a more sensitive tool. The BI has very coarse categories for rating independence which are less 
reliable when assessing individuals with a cognitive impairment.84 All studies that assessed 
mobility, balance and/or functional ability used a multimodal and/or walking intervention. It 
could be hypothesised that these types of physical exercise were beneficial, as they targeted 
and included elements of the outcome measures, such as walking, strength, flexibility and range 
of movement. All of the studies lasted at least 15 weeks, which provided sufficient time for 




changes in physical function to occur. The literature suggested participation in physical exercise 
for a minimum of 12 weeks is required for physiological adaptations to occur in frail, older 
individuals.85 However, not all studies showed significant changes in physical outcome 
measures. Two studies showed there was no positive influence on activity levels with the use of 
an Actiwatch.63, 71 Both studies were by the same authors and considered the effect of a walking 
intervention (same parameters) on individuals living with a mild to moderately severe dementia; 
one focused on night-time restlessness71 and the other cognition.63 Both papers were checked 
by three reviewers to ensure they were not from the same study. A third study that considered 
the effect of walking and conversation on functional ability, using the LPRS, did not find 
significant changes either.78 As all studies had similar parameters and findings, it could be 
hypothesised that walking or the parameters set were not effective in targeting the outcomes 
measures used (the duration was only six weeks in two studies and the intensity was not stated 
but appeared low in all studies) or were not specific enough to produce changes for individuals 
living with a dementia. A previous study did find a multimodal intervention only had a positive 
effect on sleep disturbances of individuals living with a severe dementia in nursing homes.86 
Another study did not find any benefit of a multimodal physical exercise intervention on 
nutrition as assessed by the MNA.65 This could have been because the MNA was not sensitive 
enough for this study population, or a more targeted approach to nutrition was required. In 
terms of methodological quality, there was a mixture of high- and low-quality studies 
(50 percent each) that assessed physical outcome measures, so the overall results should be 
considered with caution. 
 
A high proportion of studies used a multimodal intervention, including different types of physical 
exercises, functional tasks and cognitive tasks. These studies showed the most benefit, as all five 
studies had a significant improvement in at least one health and well-being outcome in the 




intervention group(s) compared to the control group.62, 64, 65, 68, 70, 72, 73 Strength and balance were 
the most common components in all the studies that included a multimodal group. In one study 
that had a multimodal group, walking-only group and control group, the multimodal group 
showed the most improvement; mobility and functional ability outcome measures were 
significantly better than those of the other two groups involved, while improvements in the 
mood and depression outcome measures were significant when compared to the control group 
only.68, 70, 73 The studies that investigated walking interventions did have some significant 
findings, though they did not appear to be as beneficial as a multimodal approach. Five studies 
considered the effect of walking on individuals with a dementia63, 68, 69, 70, 71, 73, 78 but only two of 
these found a significant improvement in health and well-being.68, 69 The other two studies either 
had inconclusive results or found that there was no benefit. This could be related to the intensity 
and duration of the walking activity. The studies that used music and movement found 
significant improvements67, 74, as did the study that used hand exercises.66 These studies and 
those in the multimodal group used activities that were not part of the usual day to day routine, 
while walking was an automatic task completed daily by the participants. This could explain why 
these types of physical exercise showed more significant improvements than walking alone. 
They also involved more social interaction and touch, which could have enhanced the results70, 
and involved activities that targeted the various elements that are required to improve the 
outcome measures. Examples include strengthening and balance exercise to help improve 
mobility and aerobic exercises to stimulate cerebral blood circulation and function in cognition. 
 
Physical exercise interventions that are different to usual routines and target more than one 
aspect could be the most beneficial for individuals living with a dementia in nursing homes. 
Allied health professionals such as physiotherapists and accredited exercise physiologists are 
appropriately trained and skilled to deliver physical exercise interventions. Three of the studies 




conducted physical exercise interventions that were completed or supervised by a 
physiotherapist or physiotherapy student and all showed significant improvements in 
psychological and physical health and well-being outcome measures.62, 68, 69, 70, 73 This 
demonstrates how allied health professionals can assist with the successful implementation of 
physical exercise in nursing homes and dementia care, currently their skills and knowledge are 
an untapped resource in this area. It would also be important to consider the economic benefits 
of providing physical exercise programs by physiotherapists and accredited exercise 
physiologists in nursing homes. 
 
The most common limitation found in the review was a small sample size, highlighted as a 
limitation in 50 percent of the studies. This is most likely due to reduced feasibility, ethical 
concerns with consent and a high attrition rate in this population group. In some studies, the 
duration of the intervention period was too short, which limited the possible effect of the 
intervention. There were four studies that went for six weeks or less: two found no benefit of 
physical exercise for individuals living with a dementia in nursing homes.63, 71 Another issue 
identified was the lack of detail, specifically of the method and the intervention used. This 
reduced the reliability and validity of some studies, introducing bias and reducing the ability to 
replicate all or elements of the studies. Further, high-quality research, for longer periods and 
with larger sample sizes, is required to help support the current evidence. There is also a need 
to determine the optimum parameters of physical exercise interventions, such as type, 
frequency, length and intensity. This evidence will help practitioners plan and implement the 
most effective physical exercise program for individuals living with a dementia in nursing homes. 
 
This systematic review considered all relevant studies identified from a search across several 
databases and from snowballing. It differed from the Cochrane Collaboration systematic 




review31 completed in 2013 as this systematic review focused on studies set in nursing homes 
only and, unlike the Cochrane Collaboration systematic review, did not limit the type of 
outcomes considered and included more than simply the effects of physical exercise on 
cognition, ADL, challenging behaviour, depression and mortality. Due to these differences this 
systematic review considered three studies not included in the Cochrane Collaboration 
systematic review. It provided further evidence and supported the findings of the Cochrane 
Collaboration systematic review on the beneficial effects of physical exercise interventions for 
individuals living with a dementia in nursing homes. Other limitations were that studies could 
have been missed due to an inability to access other databases and non-English publications. 
This review only considered RCTs and cluster RCTs; other types of studies that were excluded 
could have provided further relevant evidence on this topic. Due to the high variability between 
the studies in terms of the type of physical exercise, parameters used and outcome measures 
assessed, it was not possible to complete a meta-analysis. It was also not possible to evaluate 
which levels of functional ability and severity of dementia benefited the most from physical 
exercise due to the wide variation in tools/methods used to assess these aspects and the lack of 
detail in many of the studies. 
 
2.6  CONCLUSION 
The findings of this systematic review suggested that physical exercise positively affects health 
and well-being of individuals living with a dementia in nursing homes, particularly when a 
multimodal approach that involves a combination of activities was utilised. Interventions that 
combined strength, balance, flexibility and endurance (most often in the form of walking) were 
the most common combination to produce significant improvements in the health and well-
being of individuals living with a dementia in nursing homes, not only over time but also when 
compared to other interventions, such as walking and seated social activities. A number of 




studies demonstrated significant improvements in areas such as cognition, agitation, mood, 
mobility and functional ability. The duration, length and frequency set in the studies reviewed 
varied greatly. Even though the optimum parameters of physical exercise interventions have not 
yet been determined, this systematic review has shown that physical exercise for at least 
30 minutes twice a week can produce significant improvements. No conclusions in regard to the 
intensity of the physical exercise interventions or severity of dementia could be drawn from this 
systematic review, as this information varied in the few studies that did document it. 
 
This is an emerging area of research that has gained momentum over recent years and as the 
population ages the demand on healthcare increases, so it is important that effective dementia 
care is in place. To ensure this can happen, further high-quality research for longer periods and 
with larger sample sizes is warranted to build on current evidence. This will help to determine 
the optimum parameters of physical exercise interventions for individuals living with a dementia 
in nursing homes and address other key issues, such as falls, sleep, social interaction and self-
esteem. This will help to guide practitioners who work in nursing homes and utilise the skills of 
health professionals such as physiotherapists and accredited exercise physiologists so that a 
rehabilitation approach to dementia care can be adopted, optimising the quality of life of 
individuals living with a dementia in nursing homes. 




Table 2-2: Physical exercise for individuals with dementia in nursing homes—current research summary table 
N (% completing study) 
and drop-outs (%) 
Study 
design 








1. Christofoletti (2008)(12), Brazil 
54 (76% completed) 
13 dropped out (24%) 
RCT Group 1 
Interdisciplinary program inc PT, OT 
and physical edu.- group session 
PT- strength, balance and cognition 
OT- motor coordination and cognition 
Physical edu.- strength, balance, 
motor coordination, agility, flexibility 
and aerobic endurance 
Group 2 
























Timed Up and Go 
Test 
Multidisciplinary and PT intervention can 
improve the balance of individuals with a 
dementia in NH 
Multidisciplinary intervention could also slow 
the deterioration rate of cognition 
Significant findings 
P-value <0.05, (SD) 
Mean Berg Balance Scale; G1 39.5 (1.9) to  
41.7 (2.4); G2 37.4 (2) to 37.7 (2.8) 
Mean BCSB: clock drawing test; G1 3.5 (1) to 4.1 
(1.1); G3 3.4 (0.6) to 2.9 (0.6); verbal fluency 
test; G1 7.8 (1.3) to 7.9 (1.5); G3 9.2 (0.9) to 6.4 
(1.1) 




N (% completing study) 
and drop-outs (%) 
Study 
design 








2. Cott (2002)(27), USA  
86 (86% completed) 
12 dropped out (14%) 
3 NH sites 
RCT Completed in pairs with 1 research 
assistant 
Walk-and-talk group (WTG) 
Completed inside 
Supervised walking in pairs 
Encouraged to walk and talk as much 
as possible 
Allowed to rest as often as required 
Conversation guided by the Resident 
Interest Information Sheet and 
Pleasant Events Schedule completed 
by participant’s family 
Talk-only group (WG) 
Conversation guided by the Resident 
Interest Information Sheet and 
Pleasant Events Schedule completed 
by participant’s family 










Ax at baseline and 
endpoint: 
FACS 
2min walk test 
LPRS 
Walking and talking and talking only do not 
benefit communication, mobility and functional 
ability for individuals living with a dementia in 
NH 
No significant findings 




N (% completing study) 
and drop-outs (%) 
Study 
design 








3. Eggermont (2009)(13), Netherlands 
97 (93% completed) 
7 dropped out (7%) 
23 NH sites 
RCT Inside walking 
Walked at self-selected speed 









Ax at baseline, 







Exs doesn’t benefit cognition for individuals 
living with a dementia with cardiovascular 
disease in NH 
No significant findings 
4. Eggermont (2009)(16), Netherlands 
66 (92% completed) 
5 dropped out (8%) 
Cluster 
RCT 
Hand movement program 
Exs based on movements especially 
designed for this population 
Morning activity 
Group session 
Read aloud group 
program 
Stories from books 
recommended for 
this population read 














Ax at baseline 
(T1), endpoint 










Increased attendance to hand motor activity 
program improved mood 
Significant findings 
P-value 0.05, (SD) 
Mean GDS; IG 7.9 (6.1) to 5.9 (4.6) to  
6.1 (4.9) 
Mean SCL Anxiety; IG 16.0 (5.1) to  
13.3 (3.3) to 12.8 (38.5) 
IG vs. CG time x group interaction; mood domain 
5.5 
IG vs. CG contrast T1-T2; mood domain 3.2 




N (% completing study) 
and drop-outs (%) 
Study 
design 








5. Eggermont (2010)(21), Netherlands 
79 (91% completed) 
7 dropped out (9%) 
19 NH sites 
RCT Walking with a student 
Self-selected speed 
Rest PRN 
Time of day variable 
Individual session 
Social visits from a 
student 
Time of day variable 
A student 





Ax at baseline, 
endpoint and 6wk 
follow-up: 
Actiwatch 
No beneficial effect of walking on night-time 
restlessness or other actigraphy parameters 
No significant findings 
6. Kemoun (2010)(22), France 
38 (89% completed) 
7 dropped out (11%) 
RCT 1x wk- walking and motor route exs 
1x wk- stamina exs 
1x wk- combined stamina, 
equilibrium and walking 
Each session – warm up for 10min, 
followed by 40min of one of the 
above activities, then 10min 
relaxation 
Unclear if individual or group session 
Usual activities 
provided at NH 
Not stated 60min 
3x wk 
15wks 






Walking program had positive influence on 
spatiotemporal variables concerning walking and 
cognitive capabilities 
Significant correlation between changes in ERFC 
and walking variables 
Significant findings 
P-value <0.01, (SD) 
Mean ERFC; IG 26.8 (6.4) to 30.4 (7.7); CG 28.3 
(7.1) to 23.2 (8.4)  
Mean walking speed: IG 0.7 (0.1) to  
1.0 (0.2); CG 0.9 (0.2) to 0.8 (0.2) 
Mean stride length; IG 0.9 (0.2) to 1.0 (0.2); CG 
1.0 (0.20) to 0.9 (0.2) 
Mean double limb support;  
IG 0.2 (0.04) to 0.1 (0.03); CG 0.13 (0.04) to 0.14 
(0.04) 




N (% completing study) 
and drop-outs (%) 
Study 
design 








7. Luttenberger (2012)(14), Germany 
141 (84% completed) 
22 dropped out (16%) 
 
RCT Multicomponent group therapy 
10min ‘spiritual’ intro, 30min motor 
activity, 10min break, 30min 
individualised cognitive tasks, 40min 
ADL 
Groups of 10 
Usual activities 
provided at NH 
2 therapists  
and 1 aide 
(type of 
therapists and 









MAKS significantly and clinically more effective 
than usual care for dementia, especially social 
unmet needs and ADL completion  
Significant findings 
P-value <0.05, (95% CI) 
NOSGER mean difference after 24wks; IG sum 
5.3 (2.2-8.3); IG subscale mood 1.0 (0.3-1.7); IG 
subscale memory 1.5 (0.6-2.3) 
NOSGER clinical relevance; moderate effect size 
in sub-scales social behaviour (d=0.54) and 
challenging behaviour (d=0.32) 




N (% completing study) 
and drop-outs (%) 
Study 
design 








8. Rolland (2007)(15), France 
134 (82% completed) 
24 dropped out (18%) 
5 NH sites 
RCT Collective exs program, individualised 
Inc walking (aerobic), strength, 
balance and flexibility training 
Stretching warm-up 
Then walked as fast to reach 
moderate breathlessness 
Interspersed with strength, flexibility 
and balance training at 
predetermined stations along the 
trail 
Held in the afternoon 
Music accompanied sessions 
Groups of 2-7 
Routine medical 
care 











Ax at baseline, 
26wks and 
endpoint: 
Katz Index of ADL 








Moderate exs significantly slows (by ~1/3) 
progressive deterioration in ability to perform 
ADL in individuals with AD in NH  
Significant findings 
P-value <0.05, (SD) 
Mean Katz Index of ADL; IG 3.2 (1.3) to 2.7 (1.4) 
to 2.6 (1.5); CG 3.1 (1.3) to 2.6 (1.5) to 2.2 (1.5) 
Mean walking speed; IG 0.33 (0.14) to  
0.41 (0.17) to 0.41 (0.16); CG 0.33 (0.14) to 
0.37 (0.17) to 0.36 (0.19) 
9. Sung (2006)(17), Taiwan 
40 (90% completed) 
4 dropped out (10%) 
RCT Music with movement intervention 
Familiar music that had pleasant, 
moderate rhythm and tempo  
Exs not specified, only stated it 
involved movements of the body and 
limbs 
Conducted in the afternoon 
Group session 













Group music with movement can be beneficial in 
managing agitated behaviours in individuals with 
a dementia 
Significant findings 
P-value 0 (SD) 
CMAI; IG 5.1 (2.5) to 3.9 (2) to 3.4 (1.3) 




N (% completing study) 
and drop-outs (%) 
Study 
design 













RCT Music-based seated dance sessions 
Music choice based on the age of 
participants 
Exs focused on upper and lower body 
strengthening, balance, trunk 
movements and flexibility training 
Group session 









Ax at baseline, 







Music-based exs could improve cognition for 
individuals with a dementia 
Significant findings 
P-value 0.05, (SD) 
Mean MMSE; IG 12.9 (5) to 14.4 (4.4) to 15.5 
(4.4); CG 10.8 (5) to 11.5 (5.2) to 11 (4.3) 
Median ADS 6; category fluency- IG 10 to 13 to 
14, CG 6.5 to 7 to 7 
Median BOP; need for help- CG 23 to 17.5 to 21 
11. Venturelli (2011)(19), Italy 
25 (84% completed) 
4 dropped out (16%) 
RCT Started with 1-2min informal chatting 
Walked up and down hallway 
(60m long) 
Aim to maintain constant walking 
speed 
Moderate intensity 
Completed between 3-5pm 
Offered cookies after session 
Individual session 
Usual activities 
provided by NH 











Walking program in NH with family can stabilize, 
for a short time, progressive, cognitive 
dysfunctions and improve ADL in advanced AD 
Significant findings 
P-value <0.05, (SD) 
Mean 6MWT; IG 245 (31) to 294 (49); CG 238 
(47) to 168 (34) 
Mean BI; IG 34 (4) to 42 (4) 
Mean MMSE; CG 12 (2) to 6 (2) 




N (% completing study) 
and drop-outs (%) 
Study 
design 








12a. Williams (2007)(20), USA; 12b. Williams (2008)(18), USA; 12c. Roach (2011)(23), USA 
116 (76% completed) 
26 dropped out (24%) 
8 NH sites 
b. Sub-set 
45 (80% completed) 
9 dropped out (20%) 
c. Sub-set 
105 (78% completed) 
23 dropped out (22%) 
RCT Individual session 
Comprehensive exs group (EG) 
Designed around familiar functional 
activities 
Strength, flexibility, balance and 
endurance exs and walking 
Reps progressed from 3 up to 9 
Amount of support decreased and 
resistance increased as progressed 
Supervised walking group (WG) 
Walk at own pace 
Rest and assistance PRN 
Pace, distance and duration increased 
incrementally  
1x assist walked along side using a 




In own room or 
nearby quiet room 







PT and Nursing 
students 












All 5x wk 
16wks 













Comprehensive exs can have better outcomes in 
effect and mood compared to conversation only 
Outcome of walking on mood not clear as scores 
fell between the other 2 groups 
Comprehensive exs can reduce depression in 
individuals with severe AD in NH 
Comprehensive exs reduces mob limitations in 
individuals in NH that have mod-severe cognitive 
impairment 
Walking not sufficient to improve mob 
limitations when individuals are dependent in 
T/Fs 
Significant findings 
P-value <0.05 (SD) 
Post-test mean OAS 10min negative; EG 2.6; WG 
4.1; CG 4.8 
Post-test mean OAS 2wk positive; EG 11.1; WG 
9.7; CG 9.1 
Post-test mean AMS negative subscale; EG 46.9; 
WG 53; CG 64.2 
Post-test mean DMAS; EG 19.7; WG 26.5; CG 
33.1 




N (% completing study) 
and drop-outs (%) 
Study 
design 









(Only significant when baseline differences 
controlled) 
Mean OAS 2wk positive; EG 10.8; WG 9; CG 8.7; 
F=3.2 
Mean AMS negative subscale; EG 55.2, WG 52; 
CG 72.3; F=3.3 
c. Sub-set 
Mean ACIF T/F; EG 0.8 (0.2) to 0.9 (0.2) (low 
mob at baseline 0.7 (0.2) to 0.8 (0.2));  
CG 0.8 (0.2) to 0.8 (0.3) (low mob at baseline 0.7 
(0.2) to 0.7 (0.3)); 
WG 0.9 (0.2) to 0.8 (0.2) (low mob at baseline 
0.8 (0.2) to 0.8 (0.2)) 
 
Abbreviations: Ax, assessed; NH, Nursing Home(s); RCT, Randomised Controlled Trial; exs, exercise; PT, Physiotherapist ; AD, Alzheimer’s disease; ADL, Activity of Daily Living; PRN, as required; T/F, transfer; STS, sit to 
stand; OM, Outcome Measure; OT, Occupational Therapist; (SD), Standard Deviation; GDS, Geriatric Depression Scale; PGCMS, Philadelphia Geriatric Centre Morale Scale; FACS, Functional Assessment of Communication 
Skills for Adults; LPRS; London Psychogeriatric Rating Scale; ERFC, French Rapid Evaluation of Cognitive Function; BI, Barthel Index; NOSGER, Nurses’ Observation Scale for Geriatric Patients; RUD-FOCA, Resource 
Utilization in Dementia—Formal Care; ACIF, Acute Care Index of Function; CMAI, Cohen-Mansfield Agitation Inventory; MMSE, Mini-Mental State Examination; ADS 6, Amsterdam Dementia Screening Test 6; BOP scale, 
Stockton Geriatric Rating Scale; OAS, Observed Affect Scale; AMS, Alzheimer’s Mood Scale; DMAS, Dementia Mood Assessment Scale; OME, Object Memory Evaluation; CSDD, Cornell Scale for Depression in Dementia; 
REPDS, Revised Elderly Persons Disabilities Scale; TSI, Test for Severe Impairment; 6MWT, 6 Minute Walk Test; DS, Digit Span; RBMT, Rivermead Behavioral Memory Test; 8WT, 8 Words Test; SCL, Symptoms Check List; 
Rx, Treatment; NPI, Neuropsychiatric Inventory; CADS, Changes in Advanced Dementia Scale; MADRS, Montgomery and Asberg Depression Rating Scale; MNA, Mini-Nutritional Assessment; BCSB, Brief Cognitive 
Screening Battery; -ive, negative; +ive, positive; ABRS, Agitated Behavior Rating Scale. 
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CHAPTER 3 PROTOCOL 
This chapter first considers the use of the primary outcome measure, the Cohen-Mansfield 
Agitation Inventory, in clinical practice and in this study. A qualitative approach was used with 
staff from the participating nursing homes of the study to gain an understanding of their 
knowledge of this outcome measure and their opinion of its use in this study and clinical 
practice. This was undertaken to ensure a clinically appropriate tool would be utilised to 
measure agitation in this study. This part of the study showed that staff viewed the Cohen-
Mansfield Agitation Inventory positively and felt it would be appropriate to use it in clinical 
practice. An example would be as part of the assessments used in the Aged Care Funding 
Instrument, which is the funding tool used in all Australian nursing homes. It comprises of a 
range of assessments that consider different aspects of care that are used to determine the level 
of support required, and thus the level of funding to assist in meeting individuals care needs. 
These findings provided sufficiently robust evidence to support the decision to use the Cohen-
Mansfield Agitation Inventory as the primary outcome measure for this study.  
 
The first part of the chapter consists of a qualitative paper on the primary outcome measure, 
the Cohen-Mansfield Agitation Inventory. It was published in the 2016 issue of Collegian: The 
Australian Journal of Nursing Practice, Scholarship and Research: 
Brett L, Traynor V, Stapley P, Meedya S. (2016) Acceptability of the Cohen-Mansfield 
Agitation Inventory in an Australian residential aged care facility. Collegian: The 
Australian Journal of Nursing Practice, Scholarship and Research                                                 
doi: 10.1016/j.colegn.2016.11.005 In press: available online December 2016. [IF 1.22] 
[H index 19] [Ranked 24/113 in Nursing] [Cited by 2] 
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The chapter continues with a detailed protocol paper that outlines all the elements of this study. 
This paper was seen as an important paper to write and publish as often there is a lack of detail 
in published papers, which makes replication of successful studies difficult. The paper outlines 
the different elements and stages of this study, along with justification to support the decisions 
made. The protocol paper has been accepted for publication in the journal International 
Psychogeriatrics: 
Brett L, Traynor V, Stapley P, Meedya S. (2017) Effects and feasibility of an exercise 
intervention for individuals living with dementia in nursing homes: study protocol. 
International Psychogeriatrics 1-13. doi: 10.1017/S1041610217000138 In press: 
available online March 2017. [IF 2.22] [H index 68] [Ranked 27/49 in Geriatrics and 
Gerontology] 
 
The final element of this chapter is the consideration of ethics for this study, and for studies that 
involve individuals living with dementia. It considers proxy consent and process consent. This 
part of the chapter has been added for the thesis only. 
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To gain an understanding of the acceptability of the Cohen-Mansfield Agitation Inventory 
amongst staff in an Australian nursing home. 
 
Method 
A qualitative study in which 10 staff from a nursing home in Adelaide, South Australia, were 
interviewed to gain an understanding of their views of the acceptability of the Cohen-Mansfield 
Agitation Inventory as a clinical indicator of agitation among individuals living with dementia. 
 
Results 
The awareness of the Cohen-Mansfield Agitation Inventory at the participating nursing home 
was low but, after explanation, its acceptability was high and was described through three 
themes: (i) positive aspects of the Cohen-Mansfield Agitation Inventory; (ii) concerns with the 
use of the Cohen-Mansfield Agitation Inventory; and (iii) strategies to overcome concerns and 
to promote the use of the Cohen-Mansfield Agitation Inventory in clinical practice. 
 
Conclusions 
The Cohen-Mansfield Agitation Inventory is a valid and reliable tool used mainly in research and 
has the potential to make a valuable contribution to clinical practice for the care of individuals 
living in nursing homes. In the participating nursing home, it was not utilised, but once shared 
with staff received support for its use in clinical practice. 
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3.1.2  INTRODUCTION 
Behavioural and Psychological Symptoms of Dementia (BPSD) are experienced by individuals 
living with dementia as disturbed perception, thought content, mood and behaviour87 and occur 
in 70 to 90 percent of individuals living with dementia.20, 88 One BPSD is agitation: ‘inappropriate 
verbal, vocal or motor activity that is not judged by an outside observer to result directly from 
the needs or confusion of the agitated individual’.25(pM77) Agitation causes distress to individuals 
living with dementia, family carers and nursing home staff and, along with other BPSD, is often 
mismanaged in nursing homes by the overuse of psychotropic medications.27, 31 Antipsychotic 
prescription rates in Australian nursing homes are estimated to be as high as 80 percent of 
individuals living in nursing homes, even though their adverse side effects are well known.20, 27 
Even though psychotropic medications are considered as being over prescribed in nursing 
homes in other western countries, the rates were not as high as the estimations in Australia: 
approximately 30 percent in North America,89 more than 40 percent in the United Kingdom 
(UK),90 and 67 percent in Canada.91 It is important to implement alternative non-
pharmacological strategies to comfort individuals experiencing agitation first before resorting 
to pharmacological interventions.20, 92 
 
A study that considered the management of behavioural problems in nursing homes found 
barriers to the implementation of non-pharmacological interventions for staff were a low 
understanding of appropriate methods of assessment, management and resources available, 
and time constraints.27 To help address this issue, it is important to raise the awareness of tools 
that can potentially help staff identify BPSD, such as agitation.27 It is important to monitor the 
effectiveness of interventions which are implemented by staff to alleviate agitation for 
individuals living with dementia using valid clinical assessment tools to ensure the most 
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appropriate treatments are utilised.92 This also assists staff to complete other tasks and 
responsibilities they have, such as assessing other care needs and designing care plans. 
 
Figure 3-1: Cohen-Mansfield Agitation Inventory 
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The Cohen-Mansfield Agitation Inventory (CMAI) is an assessment tool used to monitor the 
frequency and intensity of agitation (Figure 3-1). It was developed in 1989 primarily for research 
staff to administer to nursing home staff and family carers to assess agitation among individuals 
living in nursing homes that were participating in research, and was further developed for use 
as a clinical tool by registered nurses, family carers, social workers and others.93 The CMAI 
consists of 29 indicators of agitation, such as ‘pacing and aimless wandering’, ‘spitting’ and 
‘intentional falling’, each of which are rated on a seven-point Likert scale of frequency.93 All 
expressions of agitation are inserted into one of three categories and defined by how the 
agitation of individuals manifested: physically aggressive, physically non-aggressive or verbally 
agitated.94 Testing of the CMAI demonstrated it to be a valid and reliable tool for assessing 
agitation among individuals living in nursing homes, which was confirmed by correlations with 
the Behavioural Syndromes Scale for Dementia (0.5177 for day shifts and 0.4017 for evening 
shifts) and the Behavioural Pathology in Alzheimer’s Disease (0.4322 for day shifts and 0.2760 
for evening shifts).94 A shortened form was also created, consisting of 14 agitation behaviours, 
each rated on a five-point Likert scale of frequency.93 
 
A Cumulative Index to Nursing and Allied Health Database(CINAHL) search in December 2015 
revealed the CMAI had been used in 152 cited dementia research studies. The CMAI is most 
commonly used in research settings worldwide.95 The Physician Consortium for Performance 
Improvement recommends individuals living with dementia be assessed for BPSD at least 
annually using reliable and validated outcome measures. However, it is unclear the extent this 
recommendation is practiced, and which outcome measures are utilised in the clinical setting.96 
After reviewing national and international policies and reports it is unclear if the CMAI is utilised 
in clinical settings. In Australia, staff that work in nursing homes are mandated to use the Aged 
Care Funding Instrument (ACFI) to assess and determine the level of funding, and thus 
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healthcare, that individuals living in nursing homes are allocated. There are mixed opinions on 
how effective and feasible the ACFI is in clinical practice. The ACFI is divided into three sections: 
activities of daily living, behaviour supplement and complex health care supplement.17 
Healthcare needs are determined using assessments from a prescribed list of tools in the ACFI , 
including Barthel Index for function, Cornell Scale for depression and Abbey Pain Scale.17 
However, one notable absence is a validated tool to assess agitation experienced by individuals 
living with dementia. The prescribed list of tools in the ACFI could be expanded and the CMAI 
added. The aim of this study was to provide evidence to support the possible addition of the 
CMAI to ACFI by gaining an understanding of its acceptability amongst staff working in an 
Australian nursing home. 
 
3.1.3  METHODS 
The study was a small-scale qualitative study that invited all staff that had direct contact with 
individuals living in the selected nursing home to participate (nurses, direct care workers, 
physiotherapy assistants and lifestyle and recreational officers); no one was excluded. Data were 
collected during morning and afternoon shifts over two days to give staff multiple opportunities 
to participate. Staff were interviewed to gain an understanding of their knowledge and opinions 
of the CMAI.  
 
Setting 
This study was undertaken in a nursing home in Adelaide, South Australia, Australia that the 
primary investigator provided physiotherapy services to. It had the capacity to care for 
98 individuals and included a dementia-specific unit. The level of frailty and functional ability of 
individuals living at the nursing home varied, and 88 percent had a diagnosis of dementia. The 
nursing home was representative of most other nursing homes in Australia with respect to: (i) 
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provided high-level care to individuals, (ii) funded by the Australian Government for provision 
of this service through the ACFI17, (iii) met the Australian nursing home Accreditation 
Standards97, (iv) had similar management structure, staffing ratios and staff mix (information 
provided by the Chief Executive Officer of the selected nursing home), and (v) serviced by 
general practitioners and allied health professionals for provision of other healthcare services. 
 
Sample 
A purposive sample of 10 staff of different levels and roles were recruited to participate in this 
study. This sampling technique was used to ensure participants had experience and knowledge 
in assessing agitation experienced by individuals living with dementia in nursing homes.98 All 
staff with direct contact with the individuals living in the nursing homes were invited to 
participate in this study, as in Australian nursing homes they are involved in the collection of 
information about individuals living in nursing homes as part of the care planning process, and 
the CMAI can be used by nursing home staff.93 
 
Information power is a tool used in qualitative research to reflect systematically on the study 
aim, sample specificity, theoretical background, quality of dialogue, and strategy to help 
determine an appropriate sample size.99 An analysis prior to conducting the interviews found 
the information power of this study to be high due to its high sample specificity, strong 
communication between the researchers and participants, and its narrow aim, which was 
focused on opinions about an established outcome measure, which meant a small sample was 
sufficient.99 During the interview phase, participants’ answers were continually reviewed and 
compared to monitor responses for saturation.  
 




Data collection was completed using a Claims, Concerns and Issues framework to generate an 
understanding about the usefulness and relevance of the CMAI for clinical practice by staff 
working in nursing homes.100 Claims are favourable assertions about the topic, concerns are 
unfavourable assertions about the topic and issues are reasonable questions that might be 
asked about the topic. In this study the topic was the CMAI.101 Qualitative data were generated 
using face-to-face semi-structured interviews. Data consisted of hand-written field notes 
recorded during the interviews and later electronically transcribed into Word documents. All 
participants were presented with a copy of the CMAI and asked to review its structure, content 
and scoring system prior to the interview. The questions in the interviews were: (i) What is your 
work role?; (ii) Are you familiar with the Cohen-Mansfield Agitation Inventory?; (iii) How easy 
do you consider the CMAI to complete?; (iv) How long do you expect it would take you to 
complete the CMAI?; (v) After reviewing the CMAI what do you consider the positive aspects of 
this tool?; (vi) After reviewing the CMAI what issues/concerns might hinder or prevent you from 
completing the CMAI?; (vii) What suggestions do you have for overcoming these concerns and 
promoting the use of the CMAI in your workplace? 
 
Data analysis 
A template analysis was adopted, which is a form of thematic analysis that uses hierarchical 
coding and a high degree of structure, but enables flexibility to adapt to the needs of a particular 
study. It is centred around a coding template that is developed on the basis of a subset of data, 
which is then applied to the remaining data and revised and refined throughout the process to 
encourage the development of themes.102 When analysing the data from this study, hard copies 
of each interview transcript were printed and read, and potential themes were then determined 
by highlighting relevant text, which were then grouped together into relevant themes. This 
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process was completed independently by two researchers, who then conferred and developed 
the final table of themes generated from the interviews. 
 
3.1.4  RESULTS 
The 10 participants in the interviews were: Director of Nursing (DoN) (n=1), registered nurses 
(n=2), enrolled nurses (n=2), a recreation and lifestyle coordinator (n=1) and direct care workers 
(n=4). All participants had care responsibilities and were required to complete documentation 
recording the care needs of individuals living in the nursing home and therefore would be 
appropriate individuals to complete the CMAI in the clinical setting. None of the participants had 
used the CMAI in clinical practice or as part of a research activity and only one participant (the 
DoN) was aware of the CMAI. 
 
Data analysis generated three themes from the responses given by all participants: (i) positive 
aspects of the CMAI; (ii) concerns with the use of the CMAI; and (iii) strategies to overcome 
concerns and promote the use of the CMAI in clinical practice (Table 3-1). Saturation had 
occurred after the tenth interview; the emerging key themes listed above were repeated several 
times and no new information was presented.99 
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Table 3-1: Themes generated from interviews with staff about the CMAI prior to the RCT 
Positive aspects Issues/concerns Strategies to overcome issues/ 
concerns and promote use of 
the CMAI 
• Simple and easy to complete. 
• Specifies the behaviours so 
that appropriate management 
strategies and care plans can 
be set up. 
• Provides very good overall 
look at individuals’ behaviours. 
• Can be used to help indicate 
pain in individuals who are 
unable to verbalise their pain. 
• Don’t have to write, just tick 
boxes. 
• Short (only one page. The ACFI 
Behaviour Record, which is the 
current tool used at the 
participating nursing home is 
over a number of pages). 
• High number of 
behaviours to consider 
and remember. 
• Remembering all the 
behaviours and 
frequencies they 
occurred for the 
previous two weeks. 
• Having time to complete 
it without interruptions. 
• Use more than one staff 
member to complete the 
form. 
• Allocate a specific time and 
place to complete 
paperwork. 
• Education and clear 
instructions for all staff on 
the CMAI prior to its 
introduction and during its 
use. 
• Complete each day or shift 
over the two-week period 
on a tally sheet. 
• Ensure most appropriate 
staff member completes 
the CMAI assessment, e.g. 
those who work directly 
with the individual. 
 
Positive aspects of the CMAI 
All 10 participants identified different aspects of the CMAI that they felt were positive for its use 
in the clinical setting. The majority agreed the CMAI was simple and easy to complete, as it was 
just a case of selecting the frequency for the different behaviours listed. This was very different 
to the form currently used in the facility, the ACFI Behaviour Record, which participants felt 
required a lot more documentation and time to complete. Responses included: “You don’t have 
to write the details” (interviewee number eight) and, “It’s much easier to complete than the one 
[assessment tool] we are currently using” (interviewee number 10). Participants were also very 
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positive about the different types of behaviours that were listed in the CMAI (total 
behaviours=29) and felt this range had the ability to give them a better insight into the 
individuals they were caring for. Participants felt the CMAI enabled them to identify specific 
aspects of agitation experienced by individuals and could even help to indicate pain, which 
would facilitate staff to produce effective care plans: “It covers a broad spectrum of behaviours 
and provides a better insight into the individual” (interviewee number six); “There is a really 
good overview of the resident (sic) whilst easily identifying specific issues so that measures can 
be put in place to address them” (interviewee number five). 
 
Concerns with the use of the CMAI 
Concerns with the use of the CMAI in the clinical setting were identified as another theme in this 
study, with 80 percent (n=8) of participants highlighting at least one concern they had with its 
use. The main concern, highlighted by half of the participants (n=5), was related to the ability to 
observe and recall all experiences of the individuals in their care. When using the CMAI, staff are 
required to recall the experiences of the individuals in their care over the previous two weeks 
and to assess whether the behaviours listed in the CMAI were observed and at what frequency. 
Responses in regard to this concern included: “[Being able to] remember all the behaviours from 
the previous two weeks” (interviewee seven); “We may not see all the behaviours during our 
shifts” (interviewee nine). In nursing homes, staff look after multiple individuals over the course 
of a day, and the individuals can vary each day of the week, possibly making it difficult to 
accurately recall individuals’ experiences from the previous two weeks. This is potentially a 
major drawback for the use of the CMAI in clinical practice.  
 
The other concern highlighted by participants was in relation to possible time constraints. For 
staff in nursing homes this is often a concern, with most paperwork and clinical tasks requiring 
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completion during a shift: “If it’s busy it may be difficult to find the time to complete it” 
(interviewee two, personal communications). 
 
Strategies to overcome concerns and promote the use of the CMAI in clinical practice 
Another theme generated through the interviews of this study was strategies for 
implementation of the CMAI into the clinical setting. Staff suggested the CMAI could be 
completed either daily or at the end of each shift over a two-week period using a tally sheet, 
similar to the current practice used at the nursing home when staff complete paperwork such 
as fluid balance charts, bowel charts and sight charts: “Completing the form day to day” 
(interviewee six); “We could use a tally sheet and complete it at the same time we do our other 
paperwork each shift” (interviewee eight). Other strategies to help overcome the concerns 
highlighted included activities such as education and consideration of the most appropriate staff 
and time to complete the CMAI “so it [CMAI] doesn’t appear as daunting” (interviewee number 
two). Responses included: “It’s [CMAI] best completed by the care [assistants] as they would 
observe more of the behaviours” (interviewee number 10); “Allocate a specific time and place 
to complete the CMAI” (interviewee number two); “Provide clear direction and instruction” 
(interviewee number five). 
 
3.1.5  DISCUSSION 
The CMAI is a valid and reliable research tool used to assess agitation among individuals living 
in nursing homes and is classed as the ‘gold standard’ when assessing agitation.103 However, 
based on the results generated from this study, the CMAI is under-utilised, with almost all staff 
in our sample being unaware of its existence. This finding was not surprising as the CMAI is not 
promoted within Australian nursing homes as an assessment tool to be used in the ACFI even 
though it is known to be valid and reliable.94 We propose that, if adopted in the ACFI, the CMAI 
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could provide a more detailed account of individuals’ experience of agitation than the ACFI 
Behaviour Record currently used. This chart is subjective, relying on free text comments from 
staff so often lacks detail due to time constraints. This makes it difficult to devise effective care 
plans for individuals experiencing agitation, resulting in specific aspects of agitation being 
missed. It is also quite lengthy to complete. Adoption of the CMAI in the ACFI would enable a 
more accurate account of the funding requirements to care for individuals experiencing 
agitation, and thus the care provision for individuals living in nursing homes. 
 
The awareness and use of the CMAI were very low in this study, with only one staff having 
previously seen the CMAI and no-one having previously used it. Despite this lack of awareness 
of the CMAI there was positive support for its use in clinical practice by all participants, who also 
provided suggestions for strategies to address any concerns raised about implementing the use 
of the CMAI in their workplace. Specifically, the ability of staff to recall the experiences of the 
individuals they care for over the previous two weeks is a central tenant of using the CMAI. The 
participants suggested that the CMAI be completed at different times during a day on a tally 
sheet to ensure that a holistic view of their agitation be more accurately recorded. Education 
about the CMAI would aid implementation in nursing homes and raise awareness and skills 
among staff in the use of the CMAI. In addition, the use of CMAI shortened version could help 
address the issue of recall because fewer items are required to be recalled by staff.93 The 
shortened version has also been found to be a valid test with  excellent inter-rater reliability 
(exact agreement 81.8 percent, 0- or 1-point discrepancy 92.3 percent).104, 105 
 
When outcome measures have been found to be effective in research, such as the CMAI, it is 
important to raise the awareness of them and gain positive support so they can be utilised in 
the clinical setting by staff. This can then improve assessment of the care needs of individuals 
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and monitor the effectiveness of interventions that are put in place. However, the translation of 
research to clinical practice is not easy. There are often issues with integration into settings such 
as nursing homes, such as perceived time to administer the paperwork, resistance to change of 
routine and confidence using the new outcome measure.106 There are frameworks to assist with 
the implementation of change in the clinical setting, such as the Promoting Action on Research 
Implementation in Health Services (PARiHS) framework.  
 
The PARiHS framework encourages successful translation of research into practice through 
consideration and clarification of the nature of the evidence, the quality of the context and the 
type of facilitation needed to ensure positive changes.107 A qualitative study considered the use 
of the PARiHS framework in nine American Veterans Affairs Research Programs.108 Participants 
of the study felt strengths of the framework included: ease and simplicity to apply the 
framework, good guidance for implementation and fitting with other theories, though some 
weaknesses were also highlighted, including conceptual confusion, lack of guidance across 
application steps and lack of validated measurement tools.108 Staff could utilise this framework 
to implement the CMAI in nursing homes in Australia to improve care assessments and 
monitoring of treatments implemented.  
 
The main limitation of this study was its small scale and the sample being limited to participants 
working at one nursing home. To increase the likelihood that the CMAI be added to the ACFI 
prescribed list of assessment tools, a larger scale study would be required to provide evidence 
about its value for determining the care needs of individuals living in nursing homes. Participants 
were provided with a copy of the CMAI, but most were not aware of the tool and had not used 
it in clinical practice. This is a limitation of the study as participants were asked to provide their 
perception about the acceptability and usefulness of the CMAI, which may have been altered 
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after experiencing its use in a busy clinical environment.† Another potential limitation was that 
the researcher was known to the participants and despite assurances of anonymity participants 
might have been reluctant to provide feedback which was negative about the CMAI. During the 
interviews, participants were invited to comment on negative aspects of the CMAI to reduce any 
bias towards reporting only positive comments. 
 
3.1.6  CONCLUSION 
The CMAI is a valid and reliable assessment tool mainly used in research, but has the potential 
to make a valuable contribution to clinical practice and the care of individuals living in nursing 
homes. The findings from this study provide further evidence to support the implementation of 
strategies to improve the awareness of the contribution of the CMAI tool across nursing homes 
in Australia, helping to translate research into clinical practice in the nursing home sector. The 
CMAI has the potential to provide benefits by improving the identification of the frequency and 
types of agitation experienced by individuals living in nursing homes. This could help inform care 
planning for effective strategies to reduce the incidence of agitation and other BPSD and 
decrease the use of psychotropic medications.  
 
This study showed that the CMAI was favourably viewed by staff in one Australian nursing home. 
It would be worthwhile conducting a larger study across multiple sites to promote its use in this 
setting and determine the appropriateness of a wider implementation strategy. This could then 
lead to the adoption of the CMAI as a standard assessment tool within nursing home 
documentation in Australia such as the ACFI, potentially capturing funding allocations for care 
provision for individuals living in nursing homes more accurately. However, the translation from 
research to clinical practice is not always straightforward, so it would be advisable to use the 
PARiHS framework to help successfully implement the CMAI into nursing homes.  
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3.2  PROTOCOL 
3.2.1 ABSTRACT 
Background 
Worldwide, there are an estimated 35.6 million individuals living with dementia. It is important 
that non-pharmacological therapies are utilised to help manage the symptoms of dementia, 
such as agitation, as the recommended first approach in best practice guidelines.  
 
Method 
This protocol outlines a randomised controlled trial with a qualitative component which 
evaluated the impact and feasibility of a physiotherapist-led physical exercise intervention on 
agitation of individuals living with dementia in nursing homes. Physical performance was a 
secondary outcome. This evidence-based protocol consisted of a range of adaptable physical 
exercises that targeted strength, balance, endurance and flexibility. To help determine the 
optimum parameters for this population group, the study used two intervention groups: (i) 
physical exercise intervention for 45 minutes once a week plus usual care provided at the 
nursing home; (ii) physical exercise intervention for 15 minutes three times a week (total time 
also 45 minutes per week) plus usual care provided at the nursing home. Both intervention 
groups were compared to a control group, which continued to participate in usual care only (no 




The physiotherapist-led physical exercise intervention detailed in this protocol could be 
integrated into dementia care in nursing homes or other similar settings to help reduce agitation 
and improve physical performance.   
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3.2.2  INTRODUCTION AND BACKGROUND 
Worldwide, there are 35.6 million individuals living with dementia, 7.7 million new diagnoses 
each year, and a projected doubling of prevalence rates every 20 years.1 Dementia is progressive 
and characterised by a deterioration in cognition beyond that expected in normal ageing, along 
with changes in emotional control, social behaviour, motivation and/or physical ability.1, 109 The 
impact of dementia on individuals affected and their family, along with the increasing 
prevalence, has resulted in a greater need for more services and relocations into nursing 
homes.92, 109 In Australia, individuals living with dementia account for 52 percent of those living 
in nursing homes.12 Often these individuals have relocated to a nursing home when they 
required higher levels of care than their family can provide in the home setting due to increased 
Behavioural and Psychological Symptoms of Dementia (BPSD) and poor physical function. 
Therefore, as the population continues to age and the prevalence of dementia increases so will 
the demand on nursing home care. 
 
Behavioural and Psychological Symptoms of Dementia occur in 70 to 90 percent of individuals 
living with dementia.88 A common BPSD is agitation, which can be defined as: ‘inappropriate 
verbal, vocal or motor activity that is not judged by an outside observer to result directly from 
the needs or confusion of the agitated individual’.25(pM77) Agitation causes distress to the 
individual living with dementia and their family carers, increases carer burden and can result in 
costly care.21 Agitation, like other BPSD, is often mismanaged with over-prescription of 
pharmacological interventions, even though they are known to have limited benefits and have 
many harmful side effects, such as sedation, dizziness, Parkinsonism and cerebrovascular 
accidents.24, 110 A recent systematic review which specifically considered non-pharmacological 
intervention for agitation in individuals living with dementia found insufficient evidence to make 
any definitive recommendations about physical exercise.24 This highlights the need for further 
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research to determine if physical exercise is potentially a beneficial intervention that can be 
utilised when treating agitation in individuals living with dementia. 
 
A decline in physical performance is another consequence of dementia which becomes more 
apparent over time. Individuals experience difficulties with balance, mobility and fine motor 
skills, which affects their ability to maintain independence and complete activities of daily living 
(ADL).111 This can cause the individual living with dementia to feel increasingly agitated and 
frustrated, contribute to increased family carer burden and result in relocation to a nursing 
home. Recent reviews have shown that physical exercise can have a positive effect on physical 
function for individuals living with dementia, though improvements or changes were not always 
significant.32, 112, 113 
 
Best practice guidelines recommend non-pharmacological therapies as the first approach to care 
for individuals living with dementia.92 Physical exercise is one under-utilised strategy for 
managing and possibly slowing the progression of dementia. There is extensive evidence about 
the physical and mental health benefits of physical exercise for ‘healthy’ older individuals, 
including improved mobility, physical function, physical fitness, cognition, mood and prevention 
of falls.39 Systematic reviews found promising, yet limited, evidence about the significant 
benefits for individuals living with dementia in the community and in nursing homes, including 
reduction in agitation.32, 57, 110 
 
To help improve adherence and compliance to physical exercise a group setting is often adopted 
for these interventions. A study specific to individuals living with dementia in nursing homes 
could not be found; however, a study with older individuals in a residential village setting found 
the group setting was more successful than a one-to-one setting.114 However, it is still important 
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that the physical exercises be specific to the needs of individuals. This can be achieved through 
smaller groups using a multimodal approach targeting strength, balance and endurance. A 
multimodal approach was the most successful intervention in systematic reviews that 
considered physical exercise and activity for individuals living with dementia.32, 110 
 
Systematic reviews (including a Cochrane Collaboration) and a position stand from the American 
College of Sports Medicine reported a lack of evidence for the optimum parameters of physical 
exercise interventions, such as type, frequency, length and intensity for individuals living with 
dementia in nursing homes, which needs to be addressed through further research.32, 110, 115 
Research on physical exercise for individuals living with dementia, including in nursing homes, is 
currently lacking even though the prevalence of dementia is increasing along with the demand 
on nursing homes.49 Agitation has a major effect on individuals living with dementia, their family 
and staff of nursing homes, yet there is limited research on this specific area. Only one study 
from one of the systematic reviews specifically considered agitation levels of individuals living 
with dementia in nursing homes.32 
 
The primary aim of this paper was to describe a protocol involving a randomised controlled trial 
(RCT) with a qualitative component, which evaluated the effect of a physical exercise 
intervention on agitation of individuals living with dementia specifically in nursing homes. The 
effect on physical performance was considered as a secondary aim of this study, as was the 
feasibility of sustaining the physical exercise intervention in nursing homes. The protocol was 
assessed against the Template for Intervention Description and Replication (TIDieR) Checklist 
(Appendix B).116 In order to achieve the stated aims of the paper, this study sought to: (i) 
measure the effect of physical exercise interventions on agitation among individuals living with 
dementia in nursing homes (primary outcome measure); (ii) measure the effect of the physical 
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exercise intervention on physical performance among individuals living with dementia in nursing 
homes (secondary outcome measure); (iii) compare the effect of altering the frequency and 
duration of the physical exercise intervention; and (iv) understand the feasibility of sustaining 
the physical exercise intervention for individuals living with dementia in nursing homes. It was 
hypothesised that: (i) both physical exercise intervention groups would show greater 
improvement in agitation and physical performance when compared to the ‘usual care’ control 
group; and (ii) that the shorter duration, higher frequency physical exercise intervention would 
be more suitable for individuals living with dementia in nursing homes due to the reduced effect 
on fatigue and pressure for the participants to stay interested in the intervention for the 
required time. 
 
3.2.3  METHODS 
Study design 
An RCT design was adopted to ensure the features of true experimental design were achieved 
when determining the effect of the physical exercise intervention on agitation and physical 
performance: manipulation, control and randomisation, which ensured relative confidence in 
the genuineness of the results obtained.117 This part of the study was a three-armed, single-
blinded study (Figure 3-2). A qualitative component was also utilised alongside the RCT after 
completion of the intervention to gain an understanding of the feasibility of sustaining physical 
exercise in nursing homes from the staff and family carer perspective.118 This study was not 
classed as a mixed method study as there was no intention to integrate the results from the two 
components.119 A multidisciplinary research team, including a physiotherapist, registered nurses 
and exercise scientist experienced in working with individuals living with dementia, conducted 
this study. 
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Figure 3-2: Randomised Controlled Trial design 
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Ethical approval to undertake this study was provided by the host university (Appendix CError! 
Bookmark not defined.). Potential participants (individuals living with dementia, family carers 
and staff) were invited to attend information sessions led by the primary investigator using 
posters, and during ‘residents and relatives’ meetings. During the information sessions the study 
was explained in detail, and there was the opportunity to ask questions during or after. 
Individuals that attended the information sessions were then approached by a person 
independent of the study to gain written consent to participate. Some individuals lacked 
capacity to provide written consent (documented in their clinical notes) and required proxy 
consent from a person responsible to document their support for the individual living with 
dementia to participate (Figure 3-3). Throughout the study, process consent was applied to gain 
ongoing consent from all participants.120 
 
Study setting 
Two nursing home sites (NH1 and NH2) in Adelaide, South Australia, Australia, were selected 
based on the number of potential participants, and the provision of a suitable area to conduct 
the physical exercise intervention. NH1 and NH2 were similar in respect to: (i) provided high-
level care to individuals, including those living with dementia (accounted for 72 to 88 percent of 
the total population at each site); (ii) funded by the Australian Government for provision of this 
service through the Aged Care Funding Instrument17; (iii) met the Australian nursing home 
Accreditation Standards97; (iv) had a similar management structure, staffing ratios and staff mix; 
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Information session for potential participants and their families (consent process explained) 
 




























Figure 3-3: Recruitment and consent process for potential participants 
 
Individuals living with dementia in a nursing home that had written consent were randomly allocated 
to either one of the two intervention groups or the control group using a random number table 
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occupational therapist contacted 
person responsible to gain consent, 
and inform the individual living with 
dementia that this was required 
Individuals requiring a person responsible 
to give proxy consent on their behalf 
Each individual approached by independent physiotherapist/occupational therapist and asked to 
participate in the study, and reminded this could require proxy consent from a person responsible 
for them 
Individuals able to provide consent themselves 
List of individuals that wanted to consent provided to the primary researcher, who determined 
which required proxy consent by reviewing their clinical notes 




Participants in this study represented individuals living with dementia, staff from the 
participating nursing homes, and family carers of individuals living with dementia (Table 3-2). 
 
Individuals living with dementia in nursing homes: randomisation of participants for intervention 
activities 
Initially a power calculation was completed through consultation with a statistician based on 
two recent studies that used the CMAI to ensure statistically and clinically relevant results could 
be obtained.67, 121 One study compared one intervention group to a control group, and the other 
had two intervention groups and a control group. However, due to the large discrepancy 
between the significant scores in the two studies it was deemed not appropriate by the 
statistician. Instead Cohen’s effect size estimations were used to determine the size of all three 
groups, which is commonly used in medical and behavioural sciences.122  
 
Based on effect sizes as defined by Cohen, each group required 26 participants to show a large 
effect (0.8). The type 1 error rate was set at five percent. Based on similar studies we expected 
a dropout rate of seven and a half percent from baseline to completion of the intervention 
(12 weeks).74, 123 Ideally, 28 individuals living with dementia in nursing homes needed to be 
recruited for each of the three groups to determine if there was a significant difference in the 
CMAI total score over time or between the three groups. Along with comparison to the control 
group, it was also important to determine if there would be a difference between the two 
physical exercise intervention groups to help determine which parameters were more suitable, 
in line with our first hypothesis.  However, actual group sizes were smaller as only 60 participants 
(20 participants per a group) volunteered to participate in the study. 
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Table 3-2: Summary of all study participants 
Participant group (n) Sampling 
technique 
Inclusion criteria Exclusion criteria 
Individuals living with 





Diagnosis of a dementia recorded in clinical notes; lived in a 
nursing home permanently; physically able to participate in 
physical exercise intervention; written consent provided by 
individuals or appropriate person on their behalf. 
No diagnosis of a dementia recorded in clinical notes; living in a nursing 
home for respite only; physically or medically not able to participate in 
physical exercise intervention; written consent declined by individuals or 
appropriate person on their behalf. 
Family member of 
individual living with 




Family member or friend who visited a participant in one of the 
physical activity intervention groups; aged 16 years or over; 
provided written consent to participate in an interview post 
intervention. 
Not a family member or friend of a participant in one of the physical activity 
intervention groups; aged under 16 years; unable or declined to provide 
written consent to participate in an interview post intervention. 
Nursing home staff (10) Convenience 
sample 
Permanently employed at the participating nursing homes; had 
direct contact with the participating individuals living with 
dementia; aged over 18 years; provided written consent to 
participate in an interview post intervention. 
Not permanently employed at the participating nursing homes, such as 
casual or agency staff; did not have direct contact with participating 
individuals living with dementia; aged less than 18 years; declined to 
provide written consent to participate in an interview post intervention. 
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Individuals living with dementia in NH1 and NH2 had varying levels of mobility. To increase the 
comparability of results the study population was sorted into two subgroups: (i) individuals able 
to participate in standing and walking exercises and (ii) individuals only able to participate in 
sitting exercises. Individuals were then randomly allocated to one of the three study groups after 
baseline assessments were conducted. This was completed using a random number table by a 
person independent of the study who was blinded to group allocation to reduce the risk of 
bias.124 
 
Family carers and staff: convenience sample of participants for qualitative interviews 
A convenience sample from all family carers of individuals living with dementia that were 
randomly allocated to one of the two intervention groups, and staff from NH1 and NH2 were 
invited to participate in qualitative in-depth interviews.117 The aim was to recruit at least 10 
family carers and 10 staff to help gain a variety of perspectives. The interviews focused on 
understanding the feasibility of the physical exercise interventions for individuals living with 
dementia in nursing homes. 
 
Interventions 
Physical exercise intervention 
Two physical exercise intervention groups were used in this study: (i) physical exercise 
intervention group one; physical exercise intervention for 45 minutes once a week plus usual 
care provided at the nursing home; (ii) physical exercise intervention group two; physical 
exercise intervention for 15 minutes three times a week (total of 45 minutes per week) plus 
usual care provided at the nursing home. The physical exercise intervention developed for this 
study was designed to determine the effect of physical exercise on agitation. It was informed by 
a systematic review of the effects of physical exercise on individuals living with dementia in 
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nursing homes, along with the experience and knowledge of the multidisciplinary research 
team.32  
 
The physical exercise sessions were implemented by the primary investigator, a physiotherapist 
who had five years of specialist experience of working in aged care. The physical exercise 
interventions were conducted in small groups (maximum of five participants), enabling the 
primary investigator to balance the need to simultaneously monitor multiple participants safely 
and provide sufficient one-to-one support as required. Only one physiotherapist was used to 
conduct the physical exercise interventions as the groups were small, and the aim was to ensure 
the methods used, such as staffing, equipment and parameters, would be feasible and realistic 
to implement on a long-term basis in nursing homes.†  
 
There was a timetable which outlined all physical exercise sessions throughout the intervention 
period, located at each nursing station at both sites, so that staff were aware of when 
participants needed to be ready. The nursing staff were also encouraged to check the timetable 
at each handover. Prior to commencement of the first session each day, the physiotherapist 
would first speak to the nurse in charge to check all participants were well and able to attend 
their sessions. It was the responsibility of the physiotherapist to assist participants to and from 
each physical exercise session to prevent extra demand on nursing home staff during the 
intervention period. Participants in each physical exercise intervention group had various levels 
of mobility, and therefore required different levels of support to attend sessions. The 
physiotherapist would assist participants in wheelchairs first, and then supervise or assist others 
that were able to mobilise. During the physical exercise intervention the physiotherapist would 
monitor participants for safety and adverse events, and if there were any concerns the nurse in 
charge was contacted and asked to review the participant and assist as required. If an adverse 
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event occurred an incident form would be completed the same day, and the participant’s family 
and doctor informed.† 
 
Exercises were described in simple terms, demonstrated by the primary investigator and 
provided with hands-on support when required to help address any communication and 
memory difficulties commonly experienced by individuals living with dementia.47 The physical 
exercise intervention groups were conducted in a sitting room where furniture could be moved 
to maximise space, and which had doors that were shut to reduce interruptions and noise from 
other areas to help aid communication and compliance. The rooms at both sites were set up so 
that the physiotherapist could supervise all participants easily, and provide assistance as 
required. The sessions were conducted in the morning and afternoon to increase the number of 
opportunities for participants to attend, thus helping to ensure high adherence. 
 
The physical exercise intervention aimed to reduce agitation using a combination of activities 
that targeted strength, balance, endurance and flexibility, similar to other studies that have 
found statistically significant improvements in various health and well-being outcome measures 
for individuals living with dementia in nursing homes.32 Different options were provided for 
participants, consisting of seated and standing exercises, for each element of the intervention 
to ensure it was adaptable and responsive to the capabilities and needs of each individual (Figure 
3-4). During each exercise intervention, the physiotherapist would select exercises that were 
not only appropriate for each participant, but also safe to complete simultaneously. This meant 
some participants would complete exercises in sitting while other participants were completing 
standing-based exercises. The physiotherapist was aware of the capabilities of each participant, 
so when an individual required more supervision or hands-on support to complete an exercise 
the other participants would be instructed to complete exercises deemed safer.†  




When a participant completed an exercise for the first time, the physiotherapist would assess 
them to determine the most appropriate resistance, position and any adaptations required. This 
was achieved by first completing the exercise in its simplest form, and then slowly progressing 
the participant until they were working at a challenging, yet safe level. Initially, 10 repetitions or 
a 30 second time limit was set for each exercise.† Amendments using the principles of strength 
and balance training were applied during the intervention period to reflect changes in the 
capabilities of individuals (improvements or declines), such as altering the weight used, the base 
of support or position. During the exercise sessions, only simple equipment was used, such as 
hand weights, balls, cones and static pedals, to ensure it could easily be replicated in nursing 
homes and was cost-effective. Participants were encouraged to exercise at a moderate intensity; 
however, this was not formally assessed and therefore it was difficult to determine the actual 
level of intensity achieved. 




Figure 3-4: Outline of physical exercise intervention 
 
Usual care control group 
The control group participated in usual care already provided at NH1 and NH2, which was similar 
across both sites as they were owned and run with similar funding levels by the same aged care 
provider. The two physical exercise intervention groups were also encouraged to continue to 
participate in usual care activities to help control for this variable. Usual care consisted of 
optional twice daily group activities running for approximately 30 to 60 minutes, such as seated 
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basic exercise class, carpet bowls and ‘armchair activities’ (puzzles, craft class, bingo and 
quizzes). Intensity of the usual care activities varied from low to moderate. These activities were 
provided by lifestyle and recreation officers and direct care workers in communal areas such as 
lounges and dining rooms. All activities provided at the nursing homes involved social 
interaction; therefore it was not deemed necessary to have a dedicated ‘social interaction’ 
group as the control. This was similar to 47 percent of the studies analysed in a systematic 
review on this topic.32 One study concluded that the amount of social interaction between the 
physical exercise intervention group and the usual care group did not appear to influence the 
results.64 The research team concluded that because a unimodal non-pharmacological therapy, 
which was of a similar intensity to the usual care, had no effect on cognition and behaviour, it 
seemed unlikely that changes seen in the intervention group occurred only because of non-
specific factors such as social interaction.64 
 
Data collection 
This study consisted of quantitative measures of the effect of the exercise intervention on 
individuals living with dementia in nursing homes and qualitative interviews about the feasibility 
and sustainability of the intervention in nursing homes. 
 
Outcome measures 
The primary outcome measure used was the Cohen-Mansfield Agitation Inventory (CMAI) to 
determine the effect of physical exercise on agitation levels of individuals living with dementia 
in nursing homes. The secondary outcome measures were a range of physical performance 
measures that are commonly used in clinical practice. They were selected to accommodate the 
varied mobility and cognitive levels of the participants, and to ensure the different aspects of 
physical performance were considered: Six Meter Walk test, Five-Times-Sit-to-Stand (FTSTS) 
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test, Timed Up and Go (TUG) test, (Modified) Functional Reach test, timed static pedalling (TSP) 
and number of falls. Interviews with staff and family carers from NH1 and NH2 were also 
conducted as a secondary outcome measure by the primary investigator to determine the 
feasibility and long-term sustainability. Demographic details were collected for all study 
participants, such as age, gender and cultural background. For the participants living with 
dementia in the nursing homes, the type of dementia and number of comorbidities were also 
collected. Job titles were collected for the staff participants involved in the interviews. 
 
Primary outcome measure 
The CMAI was selected based on quantitative and qualitative research conducted by members 
of the research team prior to commencement of this study.125, 126 The CMAI assesses agitation 
using 29 indicators of agitation, such as ‘pacing and aimless wandering’, ‘spitting’ and 
‘intentional falling’, each of which are rated on a seven-point Likert scale of frequency over a 
two-week period (Figure 3-1, page 58).93 A shortened form was also created, consisting of 14 
agitation behaviours, each rated on a five-point Likert scale of frequency.93 Testing of the CMAI 
demonstrated it was a valid and reliable tool for assessing agitation among individuals living in 
nursing homes, which was confirmed by correlations with the Behavioural Syndromes Scale for 
Dementia (0.52 for day shifts and 0.40 for evening shifts) and the Behavioural Pathology in 
Alzheimer’s Disease (0.43 for day shifts and 0.28 for evening shifts).94 Similar to the original 
CMAI, the shortened version has also been found to be a valid and reliable tool.104, 105 Staff 
undertook training to use the CMAI prior to data collection, and information sheets about the 
CMAI and how to complete the tally form were located in each CMAI folder at every nurse’s 
station. 
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The CMAI is usually conducted as an interview by a researcher, or by staff reflecting on a two 
week period prior to data collection, but in this study it was completed as a tally sheet at the 
end of every shift over two weeks. This method was adopted because staff reported being wary 
about their ability to recall all the behaviours over two weeks for each participant as shifts vary 
and the staff rotated around different areas of the nursing homes.125 Staff from NH1 and NH2 
(direct care workers, registered nurses, and lifestyle and recreational officers) completed the 
CMAI at the end of each shift over a two-week period. 
 
Secondary outcome measures 
The physical performance measures, except for number of falls, were assessed by volunteer 
physiotherapists, occupational therapists and physiotherapy assistants independent of the 
study. The volunteer assessors were blinded to group allocation and did not have regular contact 
with participants. Additional training and an information pack on how to use these measures 
were provided by the research team prior to data collection (Appendix DError! Bookmark not 
defined.). 
 
The Six Meter Walk test determined gait speed in this study, which is often used as an alternative 
to the 10 Meter Walk test due to space limitations and the exhausting nature of the 10 Meter 
Walk test for frail older people.127 During the Six Meter Walk test participants walk 10 meters at 
a safe, comfortable speed using their normal walking aid if applicable. The central six metres is 
timed to eliminate the effects of acceleration and deceleration.127 The Six Meter Walk test is 
reliable, feasible and safe to administer with individuals living with dementia.128, 129 The relative 
reliability was excellent for individuals living with dementia (intraclass correlation coefficient 
(ICC) 0.86). However, the standard error of the mean (SEM) (0.10) and minimum detectable 
change (MDC) (0.27) were large.129 




The FTSTS test measured lower limb strength and dynamic balance. Participants stand from a 
standard chair and sit down five times as quickly as possible with their upper limbs crossed over 
their chest.130 For individuals unable to complete this test, such as the participants in this study, 
it is modified to enable upper limbs to be used. Enabling the use of upper limbs promotes the 
ecological validity of this outcome measure for use with frail older people.131 Timing commenced 
when participants started to stand and ceased when the participants sat on the chair after a fifth 
repetition. This test is reliable, feasible and safe for individuals living with dementia.132, 133 Its 
relative reliability is excellent (ICC ranging from 0.80 to 0.97)132, 133 and it has adequate absolute 
reliability (SEM 1.39, coefficient of variation ranging from 10.5% to 12.76%, and MDC 2.73).133 
132 
 
The TUG test assesses lower limb function, balance and mobility, and helps assess falls risk for 
older people. It requires individuals to stand from a standard chair, walk a distance of three 
metres, turn, walk back and sit down in the chair again, using their normal mobility aid if 
applicable.134 Timing commenced after the word ‘stand’ and ceased when participants sat down 
with their backs resting against the back of the chair. This test is reliable, feasible and safe for 
individuals living with dementia.128, 129, 133 It has excellent to moderate relative reliability (ICC 
0.76 to 0.99), high individual variability (total sample: SEM 2.48, MDC 4.09) and acceptable 
absolute reliability (SEM 1.24 to 2.12, CV 9.4%, MDC 2.42 to 5.88).128, 129, 133 
 
The (M)FR test assesses functional balance and stability.135 In the standard version individuals 
stand unsupported and reach forward as far possible without moving their feet. The modified 
version is completed sitting for those unable to stand and reach unsupported. Both versions are 
completed with a closed fist to increase consistency of measurement.135 Each participant 
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completed the (M)FR test three times and an average score was taken. Both versions were used 
in this study to accommodate the varied ability of participants. The standard FR test has been 
tested and found to be reliable, feasible and safe for individuals living with dementia.133 It has 
excellent relative reliability (ICC 0.84) and absolute reliability (SEM 1.61, CV 5.7%, MDC 3.15).133 
The (M)FR test has not been tested with individuals living with dementia. A previous study 
considered its use with individuals who had had a stroke; relative reliability was excellent (ICC 
0.94), and it had significant correlation with the Balance Master (motor and function 
assessments).136 
 
TSP was developed by the research team as an additional outcome measure to ensure physical 
outcome measure data could be generated for participants unable to stand or walk. TSP 
measured lower limb function and endurance. TSP was completed when participants sat, in a 
standard chair or wheelchair, in front of a set of static pedals placed against a wall to prevent 
movement of the equipment during the test. The distance between the chair or wheelchair and 
pedals was customised for each participant to ensure a full revolution could be independently 
completed. When required, participants were assisted to place feet onto the pedals. The test 
required participants to pedal for 30 seconds and a score of total number of full revolutions was 
generated automatically by a counter on the pedal. 
 
The number of falls sustained by participants was monitored by reviewing all incident forms on 
the electronic incident reporting system at both sites. Policy at NH1 and NH2 stated every time 
an individual had a witnessed fall or was found on the floor, a falls incident form had to be 
completed and stored on the electronic system, and a hardcopy stored in the individual’s nursing 
home file. At NH1 and NH2 a fall was classed as movement of an individual from a higher to a 
lower level without control. Along with monitoring falls, recording the number of falls in this 
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study also provided an alternative measurement of balance. All incident forms related to falls at 
both participating nursing homes were reviewed by the research team to determine the number 
of falls over 12 weeks, prior to the intervention and during the 12 weeks of the intervention. 
 
Adherence monitoring 
For participants that were allocated to the physical exercise intervention groups, activity logs 
were completed for each session. Attendance and any reasons for non-attendance were 
recorded. The activity log was also used to record which exercises were completed, including 
number of repetitions, aids and equipment used. This enabled the primary investigator to 
monitor progress and adapt the exercises as required. Any comments, such as any issues or 
observations made by the primary investigator or participant, were also recorded. At NH1 and 
NH2 activity logs were completed for each usual care activity conducted to monitor attendance 
rates, which were accessible by the primary investigator during the intervention to determine 
what activities participants were involved in alongside the physical exercise intervention. 
 
Study schedule 
The study commenced with screening and recruitment of potential participants at NH1 and NH2 
during March 2015. All baseline outcome measure data were collected during a two-week 
period in April 2015 prior to randomisation. Once this was completed the physical exercise 
intervention sessions were conducted for 12 weeks from May to July 2015 (inclusive); evidence 
from the literature demonstrated that this would be sufficient time to generate physiological 
adaptation among frail older people85 and a recent systematic review found significant changes 
with as little as four weeks of physical exercise.32 The primary outcome measure (CMAI) was 
repeated during the final two weeks of the intervention (July 2015), and all secondary outcome 
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measures were repeated in the two weeks after completion of the intervention during July and 
August 2015. 
Data analysis 
Both quantitative and thematic data analysis were conducted to determine the effectiveness 
and feasibility of the physical exercise intervention for individuals living with dementia in nursing 
homes. An intention to treat analysis was adopted, along with a sensitivity analysis to account 
for missing data.137 
 
Quantitative statistical analysis 
There were three groups of individuals living with dementia so ANOVA was used to analyse and 
compare the means of all three groups for the CMAI and physical performance outcome 
measures.138 Changes over time within each group for the CMAI and physical performance 
outcome measures were analysed using the paired sample t-test.139 Demographic data was 
analysed using ANOVA and Chi square.139 All tests were conducted with a p value <.05 to 
determine significance. Data analysis was completed using SPSS software, version 12.139 
 
Thematic data analysis 
The qualitative interviews with staff and family carers were analysed using content analysis and 
themes were generated to explain the feasibility of the intervention and the benefits perceived. 
NVivo was used to complete this process.140 This process was completed by two coders 
separately, who then discussed their findings and came to an agreement on the themes 
identified. Member checking was not completed due to time constraints of the study.† 
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3.2.4  DISCUSSION 
This study protocol described an RCT with a qualitative component, which evaluated the effect 
of a physical exercise intervention on agitation of individuals living with dementia in nursing 
homes. Secondary aims of this study were to consider the effect on physical performance, and 
specifically compare the effect of a short-duration, high-frequency physical exercise 
intervention to a longer-duration, less frequent physical exercise intervention. Another 
secondary aim of this study was to determine the feasibility of sustaining the physical exercise 
intervention for individuals living with dementia in nursing homes longer term, through 
interviews with staff from the participating nursing homes and family carers of individuals living 
with dementia.  
 
An RCT design was utilised to ensure genuine and trustworthy results were obtained, so 
conclusions could be confidently drawn about the effects of physical exercise on agitation and 
physical performance of individuals living with dementia in nursing homes.117 The research team 
also wanted to gain a greater understanding of the views and opinions of staff and family carers 
on physical exercise to help determine the feasibility of physical exercise for this population 
group. To achieve this a qualitative component using interviews was considered the most 
appropriate method.141 This component was used alongside the RCT and the results obtained 
were not intended to be integrated with the RCT results, unlike in a mixed method study.119 This 
is an approach which is becoming more common; it can be useful in evaluating the impact of 
health and social care interventions rather than quantitative methods alone.119 
 
Agitation was the primary outcome considered in this study as it is a common BPSD that is highly 
stressful for individuals, their family carers and nursing home staff, and it is frequently 
mismanaged by overuse of pharmacological interventions in nursing homes.24, 110 It is important 
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that effective non-pharmacological treatments for BPSD are determined to help reduce the use 
of pharmacological treatment and associated harmful side effects. Physical exercise needs 
further investigation to determine if it is an effective intervention as current research is limited, 
preventing definitive conclusions being drawn about its effectiveness for individuals living with 
dementia in nursing homes.92, 142 
 
The intervention was evidence-based, using effective elements reported in a systematic review. 
An important influence was the use of a multimodal approach to physical exercise, which 
consisted of combining elements, such as strength, endurance, balance and flexibility, as they 
showed the most benefit.32 The nine studies that used this approach and assessed agitation 
(n=1) or physical performance (n=8) found an improvement in the intervention group(s) 
compared to the control group, which was statistically significant in four of the studies. The 
option to use both aerobic and strengthening exercises is further supported by research, which 
has found both have a positive effect on brain vascularisation and the release of neurotrophic 
substances that are believed to support cognitive function.47 The intensity of the aerobic and 
strengthening exercises was not stated in this study. 
 
The nursing homes selected were owned and run by the same aged care provider, which meant 
the usual care provided at NH1 and NH2 was based on the same model of care, reducing the 
influence of this variable as similar resources and services were available to NH1 and NH2 staff 
to care for individuals living with dementia. The study design was further strengthened by 
reducing bias through the inclusion of a control group, randomisation, blinding (where possible) 
and the use of assessors independent of the study for collecting all outcome measures.  
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Another strength was the consideration to alter the parameters to determine the effect this had 
on the participants, which provided evidence to help determine the optimum parameters for 
this population group. The parameters selected were determined through the experience of the 
multidisciplinary research team and discussions with management of the nursing home sites, 
considering factors such as the frailty of the participants, other activities and daily tasks 
conducted at the nursing homes, staffing, and feasibility of sustaining physical exercise classes 
in nursing homes on a long-term basis. This meant the parameters were set lower than those 
recommended by the Australian Government Department of Health and Ageing and the 
American College of Sports Medicine for healthy older adults. But, as outlined in the guidelines, 
if older individuals are unable to complete the recommended guidelines due to chronic 
conditions, such as dementia and other comorbidities, individuals should be as physically active 
as their abilities and conditions allow.42, 115 Previous studies and meta-analysis have shown that 
low doses of exercise are still beneficial and show improvement in fitness of individuals living 
with dementia.143 
 
A limitation of the study design was the risk of not producing significant results from the limited 
sample size available as it was a small-scale study. The study protocol is also limited by the lack 
of assessment of the level of cognition/severity of dementia. Cognition was not used as part of 
the inclusion criteria to prevent limiting the sample size available. It was also not used as an 
outcome measure as the focus was on agitation and physical performance. It would be beneficial 
to include the level of cognition/severity of dementia in future studies as part of the 
demographic details, or when stratifying the population prior to randomisation, to determine if 
there is a difference in the effect of the physical exercise intervention based on the level of 
cognition/severity of dementia. The absence of an appropriate outcome measure to monitor 
the level of intensity participants achieved when exercising was another limitation of this study. 
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Intensity should be formally assessed in future studies to help determine the optimum 
parameters for individuals living with dementia in nursing homes. A possible limitation for 
application of this protocol in the clinical setting is issues associated with small groups and time 
constraints. Small groups were used to help ensure the safety of the individuals during the 
sessions whilst enabling for one-to-one support as required. This could be overcome by having 
a physiotherapy assistant or accredited exercise physiologist present when conducting the 
sessions, which would enable an increase in participant numbers. Utilisation of a physiotherapy 
assistants rather than additional physiotherapists or accredited exercise physiologists would 
incur a lower cost. 
 
3.2.5  CONCLUSION 
This paper detailed a protocol in accordance with the TIDieR checklist to increase reproducibility, 
and help to address the issue of how best to manage agitation of individuals living with dementia 
and potentially reduce pharmacological treatments and associated harmful side effects. The 
physical exercise intervention detailed in this study protocol used minimal equipment to help 
ensure it was cost-effective, easily replicable and feasible long-term in nursing homes or other 
similar settings. There is still much work to be done in this field of research. The evidence 
produced from this protocol, along with future research, has the potential to guide practitioners 
in dementia care to reduce agitation and improve physical performance for individuals living 
with dementia in nursing homes. 
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3.3 ETHICAL CONSIDERATIONS 
3.3.1 CONSENT 
In order to conduct this study ethical approval was required from the University and Illawarra 
Shoalhaven Local Health District Joint Human Research Ethics Committee (HREC). This required 
lodgement of the ethics application, which outlined the study and how risks were maintained as 
low as possible and everyone involved was protected from any undue harm. Once this was 
submitted, a meeting with the HREC Chair was required to discuss how consent would be gained 
for the individuals living with dementia in nursing homes. Revisions were made to the research 
design and ethical approval given, and as required progress report submitted to ensure ongoing 
ethical approval for this study (Appendix CError! Bookmark not defined.). 
 
The main focus of this study was to consider the impact of physical exercise on individuals living 
with dementia in nursing homes. Therefore, the inclusion of individuals living with dementia was 
required for this study. In the past individuals living with dementia were often excluded from 
research due to concerns about their capacity to consent to participate in research. It was not 
until the 1990s, when person-centred care became a focus that the perspectives of individuals 
living with dementia started to be considered.144 The consent process for research that involves 
individuals living with dementia in nursing homes is a complex process, that requires 
consideration of the different forms of consent, such as informed consent, proxy consent, assent 
and process consent.145 There are also other aspects to consider in dementia research, including 
the capacity of individuals living with dementia to make informed decisions, and other 
individuals that may be involved or affected by the research, such as family carers and staff that 
help to care for participants. 
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3.3.2 INFORMED CONSENT 
In most types of research the aim is to gain informed consent directly from the participant. This 
can still be possible for individuals living with dementia, dependent on the stage of dementia. 
Often in the early to middle stages individual will still have the capacity to provide informed 
consent for participation in research.145 It should not be presumed that if an individual is living 
with dementia that they are incapable to make decision, which unfortunately often can be the 
case and lead to exclusion from research.144 In the UK the Mental Capacity Act (2005) deems 
individuals capable unless there is evidence to the contrary. If there are doubts then 
assessments must be completed to determine if the individual has the capability to understand, 
retain and weigh up the information about the research and why consent is required.144 
 
3.3.3 PROXY CONSENT 
When dementia progresses this can lead to deterioration in comprehension, making 
judgements, reasoning and communication more difficult.144 These changes ultimately can 
affect the abilities of individuals to make informed decisions and provide informed consent to 
participate in research. Informed consent becomes increasingly exclusionary as dementia 
progresses. When this occurs it is common for the research team to gain proxy consent for 
individuals living with dementia to participate in research. Proxy consent was used in this study 
for some of the participants. The Director of Nursing at both participating sites was able to 
provide the research team with a list of potential participants that required proxy consent, and 
those deemed able to independently provide informed consent. 
 
Consent for dementia research is commonly acquired by proxy. This can be used in conjunction 
with assent, which is a common approach adopted in North America.146, 147 When individuals are 
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appointed as the proxy for individuals living with dementia they are required to make decisions 
for that individual based on known wishes, substituted judgement that reflects individuals 
values, and the perceived best interest for the individual living with dementia.145 The proxy will 
often be a family carer. In a previous qualitative study individuals that were required to provide 
proxy consent reported using assent to help make the decision, looking for consistent 
behaviours or verbal indicators to determine if the individual living with dementia wanted to 
participate.146 However, they did also report there were situations where they chose to override 
the observations and known wishes when they presumed the choice was in the best interest for 
individuals living with dementia.146 This scenario was observed in this study where some 
individuals declined to provide proxy consent as they perceived the physical exercise 
intervention was not in the best interest for the individuals living with dementia in nursing 
homes. Some of the reasons behind the decline of proxy consent included the individuals were 
too old and lived at the nursing homes to rest, felt the physical exercises were considered to be 
too stressful, and disagreement with the diagnosis of dementia. 
 
There can be issues with proxy consent, as the individuals living with dementia may not be 
involved in the process. It is also based on the perceived ideas of the individual making the 
decision, which may be influenced by multiple factors. A study was conducted with individuals 
living with dementia that were able to make informed decisions, and their family carers to gain 
insight into their views of proxy consent.145 The overall results of this study found most 
participants agreed on who should provide the proxy consent. However, there were differences 
between individuals living with dementia and family carers in regards to how the decisions 
should be made, such as based on wishes and values or for the best interest of the individuals 
living with dementia.145 
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3.3.4 PROCESS CONSENT 
To help overcome the issues associated with informed and proxy consent for individuals living 
with dementia another type of consent can be utilised: process consent. This form of consent is 
person-centred and supports the intention of the Mental Capacity Act in the UK.144 Process 
consent was used in this study throughout the intervention period to ensure there was ongoing 
consent from individuals living with dementia that had initially consented to participate in the 
study, either by providing informed consent or proxy consent from a family carer. This was 
achieved by asking all participants for consent before they started the physical exercise 
intervention, and also by observing their behaviours and responses throughout the classes. An 
example was when an individual agreed to come down to the physical exercise session, but then 
once there no longer wanted to participate. The individual was then assisted into a comfortable 
position in the room, and as the session continued found that they started to participate again 
of their own accord. 
 
Process consent is advocated as an ethical way of recruiting and gaining consent for research 
and other activities for individuals living with dementia.144 The methodology of process consent 
is focused on being person-centred and inclusive, taking into consideration the values of 
everyone involved, in particular the individual living with dementia.147 Process consent is used 
with individuals that have limited capacity and therefore unable to provide informed consent. It 
is continually reassessed throughout the research to ensure individuals living with dementia are 
perceived as happy to continue to participate. The method of process consent has five fluid 
stages: background and preparation, establishing basis of capacity, initial consent, ongoing 
consent monitoring, and feedback and support.147 This process involves individuals living with 
dementia, the research team, staff and family carers. Even though proxy consent is not required 
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it is still important to gain permission from family carers to prevent any issues and gain their 
support during the research process.144 
 
In this study the research team used both proxy and process consent. It was important to have 
the consent of the individuals living with dementia, and helped to ensure the research was 
person-centred. Proxy consent was also acquired as this is the standard procedure in research 
and often required to gain approval from all ethics committee. It also helped to provide the 
family carers with information about the study. In this study both forms of consent were used, 
and hopefully in the future more studies will be able to use process consent alone. This will 
encourage greater participation of individuals living with dementia in research, providing them 
with the opportunity to have their voices heard. 
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CHAPTER 4 AGITATION RESULTS 
The primary outcome measure for this study was the Cohen-Mansfield Agitation Inventory, 
which considered the effect of physical exercise on agitation. The results produced were weak, 
but did showed improvement for all groups, which are described in this paper. This chapter also 
considered the potential issues with the use of the Cohen-Mansfield Agitation Inventory as 
perceived in this study. The issues identified and discussed in this paper were: learnt effect and 
Hawthorne effect, misunderstanding of behaviours and inaccurate recall and observation. 
 
This chapter was published in the 2017 issue of Dementia: The International Journal of Social 
Research and Practice: 
Brett L, Traynor V, Meedya S, Stapley P. (2017) Impressions of using the Cohen-
Mansfield Agitation Inventory as an outcome measure: Lessons learnt for future clinical 
researchers (innovative practice). Dementia doi: 10.1177/1471301217695910 In press: 
available online January 2017. [IF 1.083] [H index 20] [Ranked 19/32 in Gerontology] 
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4.1  ABSTRACT 
The Cohen-Mansfield Agitation Inventory was a tool originally developed for use in research to 
measure agitation, and later has been used in the clinical setting. It was the primary outcome 
measure for a randomised controlled trial which evaluated the impact and feasibility of a 
physiotherapist-led physical exercise intervention on agitation and physical performance of 
individuals living with dementia in nursing homes. The study produced weak results in regard to 
the Cohen-Mansfield Agitation Inventory due to small sample size and perceived issues with the 
use of the Cohen-Mansfield Agitation Inventory. Therefore, the focus of this paper is 
consideration of the identified issues by the research team: learnt effect and Hawthorne effect, 
misunderstanding of behaviours and inaccurate recall and observation. It is important that tools 
originally developed for research are still valid and reliable in the clinical setting. 
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4.2  INTRODUCTION 
The Cohen-Mansfield Agitation Inventory (CMAI) is a valid and reliable tool developed to assess 
agitation among individuals living in nursing homes.93, 148, 149 It has positive correlations with the 
Behavioural Syndromes Scale for Dementia and the Behavioural Pathology in Alzheimer’s 
Disease.94 A randomised controlled trial (RCT) that evaluated the impact and feasibility of a 
physical exercise intervention on agitation and physical function of individuals living with 
dementia in nursing homes used the CMAI as the primary outcome measure. The decision to 
adopt the CMAI as the primary outcome measure was made following a review of recent 
research that had considered agitation. In addition, prior to conducting this study a small 
qualitative study was completed with staff from one of the participating nursing homes to obtain 
staff opinion on the CMAI. The overall response was positive and it was viewed as an appropriate 
tool for use in nursing homes.125 
 
Unlike previous studies the CMAI results in this study were not strong, due to the small sample 
size and perceived issues with this outcome measure. The aim of this paper was to explore the 
perceived issues with the CMAI in this study, helping to guide future research. The feasibility and 
physical function findings from this study, as well as the in-depth method, are detailed in future 
papers. 
 
4.3  METHODS 
An RCT was conducted by a physiotherapist at two nursing home sites in Adelaide, South 
Australia, Australia. Ethical approval was granted by the host university (Appendix CError! 
Bookmark not defined.). The RCT was registered with the Australian New Zealand Clinical Trial 
Registry (reference 12615000662561) (Appendix FError! Bookmark not defined.). The inclusion 
criteria were: diagnosis of dementia recorded in clinical notes, lived in a nursing home 
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permanently, physically able to participate in the physical exercise intervention, and written 
consent to participate provided by the individual living with dementia or appropriate person on 
their behalf. All individuals residing at both sites (n=199) were screened to determine their 
suitability. Potential participants were then recruited and consent gained (Figure 3-3, page 76).‡ 
 
After baseline assessments were completed individuals were randomly allocated to one of three 
groups: (i) intervention group one: physical exercise intervention for 45 minutes once a week 
plus usual care provided at the nursing home; (ii) intervention group two: physical exercise 
intervention for 15 minutes three times a week (total of 45 minutes per week) plus usual care 
provided at the nursing home; (iii) control group: usual care provided at the nursing home 
(Figure 3-2, page 74).‡ The physical exercise intervention was conducted for 12 weeks; evidence 
from the literature demonstrated that this was sufficient time to generate physiological 
adaptation among frail older people.32, 85 The CMAI was then reassessed during the final two 
weeks of the intervention. ANOVA and the paired t-test were used to analyse the means of all 
three groups for the total CMAI score, and the Chi square test was used for ‘change’ categories 
(improved, stayed the same, deteriorated).138, 139 The mean total score for the CMAI was 
analysed in this study based on a review of research that used the CMAI for individuals living 
with dementia; all six studies assessed agitation using the mean CMAI total score.150, 151, 152, 153, 
154, 155 All statistical analysis was completed using SPSS software, version 12.139 A p value <0.05 
indicated statistical significance. 
 
                                                          
 
‡ Figure appeared here in the original manuscript published/ submitted to the target journal. 
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4.4  RESULTS 
Prior to the physical exercise intervention demographic detail for the participants were recorded 
based on the information from the clinical notes. Details including age, gender, ability to 
mobilise and type of dementia were compared between the three groups. All groups were 
similar at baseline for all demographic data collected (Table 4-1). 
 
Table 4-1: Demographic details for individuals living with dementia 
Characteristic 
Intervention 
group 1 (n=17) 
Intervention 




Mean age, years 86 84 86 .77 
Females, % 76 68 53 .31 
Australian ethnicity, % 88 63 63 .21 
Able to mobilise, % 71 74 68 .94 
Type of dementia not specified, % 71 95 74 .34 
Mean number of comorbidities 9 9 10 .69 
 
At baseline the control group was more agitated then both intervention groups; the control 
group’s mean CMAI total score was greater than intervention group one by eight points, and 10 
points greater than intervention group two. The control group’s mean CMAI total score was 
significantly different from both intervention groups. There was no significant difference 
between the two intervention groups at baseline. After 12 weeks of the physical exercise 
intervention the mean CMAI total score improved for all groups; this change was only significant 
for intervention group one and the control group (Table 4-2). There was no significant difference 
between any of the groups at the end of the intervention. When ‘change’ categories were 
analysed a higher percentage of participants within each group fell in the improved category; 
this was not significant for any group (Table 4-3). 
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Table 4-2: Mean CMAI total score results for all groups 
Group Mean CMAI total score 
(SD) at T0* 
Mean CMAI total score 
(SD) at T1* 
P value 
Intervention group 1 
n=17 
28 (9) 26 (10) 0.03 
Intervention group 2 
n=19 
26 (9) 24 (8) 0.23 
Control group 
n=19 
36 (8) 32 (8) 0.02 
SD: standard deviation; T0: prior to intervention; T1: during final two weeks of intervention 
*a lower score denotes less agitation 
 
Table 4-3: Mean CMAI total score 'change' category for all groups 















Deterioration 4 (24) 5 (26) 4(21) 0.747a 
Nil change 1 (6) 3 (16) 1(5)  
Improvement 12 (71) 11 (58) 14(74)  
a: x2 (2,37)=1.94, p = 0.747 
 
4.5  DISCUSSION 
The CMAI was used to determine if a physical exercise intervention could reduce agitation for 
individuals living with dementia in nursing homes. The CMAI results from this study were weak 
and did not draw any conclusive findings. There were significant differences between the control 
group and both intervention groups at baseline, as well as a positive trend of reduced agitation 
in favour of the control group. These limitations were partly due to the small sample size. 
Another possible reason could have been issues with the use of the CMAI in clinical practice as 
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perceived by the research team: learnt effect and Hawthorne effect, misunderstanding of 
behaviours and inaccurate recall and observation. 
 
The learnt effect and the Hawthorne effect 
The CMAI is an observational tool that had not been used at either site previously, though staff 
were provided with training before and during the study. Information was also left at each 
nurse’s station and in the staff communication diaries. When the CMAI data were collected at 
the end of the intervention period, there was a possibility staff awareness and understanding of 
the CMAI would have been greater, which could have influenced how it was completed. Staff 
awareness of the different types of behaviours to consider could have increased, recognising 
and recording them more readily at the end of the intervention period.  
 
The Hawthorne effect could also have influenced data collection in this study. In research, 
participants’ behaviours are influenced by measurement and observation, impacting on the 
ability to transfer research into clinical practice.156 Staff would have become more aware of the 
CMAI as the study continued, and the fact that completion of the CMAI was also being 
monitored. This could have led to an over-exaggeration of frequency of behaviours by some staff 
who felt it was better to provide evidence that the CMAI form had been checked and completed; 
if left blank staff could have considered the form incomplete. 
 
Misunderstanding of behaviours 
Individuals that were involved in either intervention group participated in more physical activity 
and stimulation than those in the control group. This could have resulted in them becoming 
more alert, interactive and physically able, thus altering their behaviours. Some staff observed 
these changes as agitation as described in the CMAI even though individuals could have been 
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less agitated and instead more active and alert. An example would be individuals that had 
improved mobility as a result of the physical exercise intervention. This change in functional 
ability could have been observed and recorded as wandering on the CMAI, which would suggest 
increased agitation. Another example was individuals that enjoyed the physical exercise 
intervention frequently asking staff when the next session would be. Some staff considered this 
as the behaviour listed in the CMAI as ‘repetitive sentences, calls, questions or words’, which 
would result in an increased CMAI total score, reflecting an increase in agitation rather than 
keenness to participate in the physical exercise intervention. 
 
Inaccurate recall and observation 
At the two sites selected, staff would not always work in the same area or with the same 
individuals. This affects the ability to accurately observe and recall all the behaviours a 
participant portrays, affecting the CMAI total score. To help tackle this issue the data were 
collected by staff on a tally sheet at the end of every shift over a two-week period for this study. 
This method was used in the hope it would portray a more accurate recording of the different 
behaviours expressed by individuals. It was also done this way to reduce extra demand on staff 
time, which is often already stretched in nursing homes. However, as the staff are not able to 
provide constant one-to-one care to all individuals within a nursing home there is still the 
possibility different behaviours could be missed, affecting the accuracy of the total CMAI score. 
This method of data collection is different to that advised in the CMAI manual, but would be 
worth considering in a larger-scale study to determine its accuracy and reliability. It reflects 
more closely what would occur in clinical practice rather than the sometimes artificial research 
setting. 
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4.6  CONCLUSION 
In future research, it would be worth considering alternative ways to collect the data for the 
CMAI rather than asking individuals to recall a two-week period, such as the tally sheet used in 
this study. Analysis of the ‘agitated’ behaviours in the CMAI for appropriateness or issues with 
misunderstandings would also be beneficial to ensure a complete and accurate list of ‘agitated’ 
behaviours is considered. There could be numerous changes required to ensure the CMAI, which 
was originally developed as a research tool, is suitable for nursing homes. It could be better to 
just develop a new tool to measure agitation that is structured to specifically fit into nursing 
homes. Either way, sufficient education about the tool prior to its use is vital to ensure correct 
usage, which could help lessen the influence of the learnt effect and Hawthorne effect in future 
studies. 
 
There is still further work to be done in this field of research, and the evidence produced from 
this study is limited due to the small sample size and statistically significant differences between 
groups at baseline. Future studies could help to improve the quality of life of individuals living 
with dementia in nursing homes by developing or adapting non-pharmacological interventions, 
and the tools used for monitoring effectiveness. 
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CHAPTER 5 PHYSICAL PERFORMANCE RESULTS 
The secondary outcome measure for this study was a selection of outcome measures to 
determine the effect on different aspects of physical function, including lower limb strength, 
balance and falls. The results showed a positive trend in favour of the physical exercise 
intervention groups, of which some were statistically significant. It also demonstrated the high 
adherence rate that was achieved for this study with individuals living with dementia in nursing 
homes. This is an important factor as it demonstrates research with individuals living with 
dementia in nursing homes can be conducted successfully. This chapter details the effect of the 
physical exercise intervention on physical performance for this study population. 
 
This chapter was submitted to the American Journal of Physical Medicine and Rehabilitation in 
February 2017 and is currently under review: 
Brett L, Stapley P, Meedya S, Traynor V. Effect of physical exercise on physical 
performance of individuals living with dementia in nursing homes: a randomized 
controlled trial. American Journal of Physical Medicine and Rehabilitation Submitted 
January 2017 [IF 2.064] [H index 76] [Ranked 11/65 in Rehabilitation]   
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5.1  ABSTRACT 
Objective 
The aim of this study was to determine the impact of a physical exercise intervention on 
individuals living with dementia in nursing homes, including their physical performance.  
 
Design 
A randomised controlled trial was conducted. A sample of 60 participants were recruited from 
two nursing homes in Australia and randomly allocated to either: (i) intervention group 1: 
physical exercise intervention for 45 minutes once a week plus usual care provided at the nursing 
home; (ii) intervention group 2: physical exercise intervention for 15 minutes three times a week 
(total of 45 minutes per week) plus usual care provided at the nursing home; or (iii) usual care 
control group. Physical performance was assessed before and after the intervention (12 weeks) 
using: Six Meter Walk test, Five-Times-Sit-to-Stand test, Timed Up and Go test, (Modified) 
Functional Reach test, timed static pedalling (TSP) and number of falls. 
 
Results 
The physical performance outcome measures demonstrated positive trends in favour of the 
intervention groups. There were statistically significant improvements in timed static pedalling 
and the Timed Up and Go test. There was also a significant increase in the number of falls in the 




The results demonstrated that the physical exercise intervention was beneficial for individuals 
living with dementia, and as little as 45 minutes per week was effective for this population group. 
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However, cautious interpretation was drawn due to the modest statistically significant results, 
but warrants further research with a larger sample. The high adherence rate achieved in this 
study demonstrated that individuals living with dementia in nursing homes can successfully 
participate in research, and should encourage further research that involves individuals living 
with dementia. 
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5.2  INTRODUCTION 
The prevalence of dementia increases as life expectancy continues to rise. Worldwide there are 
47.5 million individuals living with a dementia, 7.7 million new cases are diagnosed each year 
and the number of individuals living with dementia is projected to almost triple by 2050 to 135.5 
million.1 Along with cognitive decline, dementia is also characterised by changes in emotional 
control, social behaviour and physical performance.1 Individuals living with dementia often 
require assistance with their activities of daily living (ADL) as the effects of dementia on physical 
and cognitive capacities progress, including difficulties with balance, mobility and fine motor 
skills.111 Requirements for higher levels of care result in more individuals with dementia living in 
nursing homes; up to 52 percent of all individuals living in nursing homes have a diagnosis of 
dementia.1 
 
Best practice dementia care guidelines worldwide recommend healthcare practitioners utilise 
non-pharmacological interventions as the primary approach to manage the symptoms of 
dementia.30 There are a range of interventions that can help to improve the health and well-
being of individuals living with dementia, such as music therapy, sensory interventions, group 
activities, dementia care mapping and physical exercise, though evidence to support most of 
these interventions is limited.30 Previous research suggested the benefits of physical exercise for 
individuals living with dementia, including those living in nursing homes, included improved 
cognition, agitation, mood, mobility and functional ability.32 A recent systematic review 
conducted as part of this study highlighted the need for further studies to support current 
findings and address gaps such as optimum parameters for individuals living with dementia in 
nursing homes.32 Despite the evidence, individuals living with dementia in nursing homes often 
live sedentary lifestyles, rarely engaging in minimum levels of physical exercise.19 These 
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circumstances can contribute to the unnecessary further physical decline of individuals living 
with dementia.  
 
The aims of the study reported here were to: (i) measure the effect of a physical exercise 
intervention on physical performance of individuals living with dementia in nursing homes; and 
(ii) compare the effect of a short-duration, high-frequency physical exercise intervention to the 
same physical exercise intervention for a longer duration, done less frequently. It was 
hypothesised that the physical exercise intervention would improve physical performance of 
individuals living with dementia in nursing homes, as it was a physiotherapist-led intervention 
that targeted strength, balance and endurance using exercises that were adaptable to suit 
individual capabilities. The study findings will contribute to current evidence, specifically the 
identification of optimum parameters for healthcare practitioners to follow and slow the decline 
experienced by individuals living with dementia in nursing homes. This paper was assessed 
against the Consolidated Standard of Reporting Trials (CONSORT) 2010 Checklist (Appendix G). 
 
5.3  METHODS 
Study design 
A randomised controlled trial (RCT) was conducted by a multidisciplinary research team: a 
physiotherapist, registered nurses and an exercise scientist experienced in working with 
individuals living with dementia. The physiotherapist who conducted the intervention also 
worked as a contractor at one of the study sites selected. The contractor role was independent 
of the study and actions were taken to reduce potential influences of the physiotherapist on the 
outcomes. Volunteer physiotherapists, occupational therapists and physiotherapy assistants, 
who were blinded to group allocation, collected all outcome measures. These volunteers were 
not part of the research team and had no regular contact with the participants. Each volunteer 
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was provided with an information pack on how to use each outcome measure prior to data 
collection and with face-to-face training by the principal investigator on how to collect the 
outcome measure data. Due to the nature of the study, it was not possible to blind the 
participants to their group allocation.  
 
Both intervention groups participated in 45 minutes of physical exercise per week: 45 minutes 
once a week or 15 minutes three times a week. The parameters selected were determined from 
the experience of the multidisciplinary research team and discussions with management of the 
two selected nursing homes (NH1 and NH2). Factors considered were the frailty of the 
participants, other daily activities and tasks conducted at the nursing homes, staffing, and 
feasibility of conducting regular physical exercise classes in the nursing homes on a sustained 
basis. The parameters were set lower than those recommended by the Australian Government 
Department of Health and Ageing and the American College of Sports Medicine115 for healthy 
older adults. But, as outlined in the American guidelines, if older adults are unable to meet the 
recommended guidelines due to chronic conditions such as dementia and other comorbidities, 
individuals should be as physically active as their abilities and conditions enable.  
 
Setting 
The two selected nursing homes (NH1 and NH2) in Adelaide, South Australia, Australia, were 
owned and operated by the same company. This ensured that the usual care provided was based 
on the same model of care, reducing the influence of this variable as similar resources and 
services were available at NH1 and NH2. 
 
Both NH1 and NH2 were representative of most other nursing homes in Australia with respect 
to: provided high-level care to individuals, including those living with dementia; funded by the 
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Australian Government for provision of this service through the Aged Care Funding Instrument17; 
met the Australian nursing home Accreditation Standards97; had a similar management 
structure, staffing ratios and staff mix; and were serviced by general practitioners and allied 
health professionals. 
 
Participants and recruitment 
Participants of the study met the following inclusion criteria: the presence of dementia recorded 
in clinical notes of potential participants; living permanently in a nursing home; physically able 
to participate in physical exercise; and written consent to participate provided by participants 
or appropriate person on behalf of potential participants. All types and severity levels of 
dementia and levels of mobility were incorporated into the study to maximise the number of 
potential participants. 
 
All individuals at NH1 and NH2 (n=199) were screened by the primary investigator to determine 
their suitability (Figure 5-1). All potential participants (individuals living with dementia and their 
family carers) were invited to attend information sessions led by the primary investigator, where 
the study was explained in detail and which provided an opportunity to ask questions. 
Individuals who attended an information session were approached by a person independent of 
the study to gain consent to participate, including proxy consent from a person responsible to 
make the decision about participating on the behalf of potential participants unable to provide 
written consent (Figure 3-3, page 76).‡  
 
Randomisation 
Individuals living with dementia in NH1 and NH2 had varying levels of mobility, which affected 
the outcome measures data generated and physical exercises completed. To increase the 
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comparability of results, the study population was stratified into two subgroups based on their 
most recent physiotherapy assessment and care plan: (i) individuals able to participate in 
standing and walking exercises; and (ii) individuals able to participate in sitting exercises only. 
  
Participants in the two subgroups were randomly allocated to one of three groups, after baseline 
assessments were completed, using a random number table generated from a web page source: 
(i) Intervention Group 1 (IG1): physical exercise intervention for 45 minutes once a week plus 
usual care provided at the nursing home; (ii) Intervention Group 2 (IG2): physical exercise 
intervention for 15 minutes three times a week (total of 45 minutes per week) plus usual care 
provided at the nursing home; or (iii) Control Group (CG): usual care provided at the nursing 
home (no specific physical exercise intervention). 
 
Physical exercise intervention 
The physical exercise intervention developed for this study was informed by a systematic review 
on the effects of physical exercise on individuals living with dementia in nursing homes 
(completed as part of this study)32, along with the experience and knowledge of the 
multidisciplinary research team. The physical exercise intervention was implemented by the 
primary investigator, a physiotherapist with five years of specialist experience of working in aged 
care. Sessions were conducted in a sitting room where furniture could be moved to maximise 
space and close doors to reduce interruptions and noise from other areas of the nursing homes. 
The intervention was conducted in the morning and afternoon to increase the number of 
opportunities for participants to attend and increase adherence. 
  
































(n=199) Excluded (n=139) 
Not meeting inclusion 
criteria (n=118) 
Declined to participate 
(n=21) 
Unable to gain consent 
(n=5) 
No longer medically fit to 
participate/admitted to 
hospital (n=3) 
Passed away (n=1) 
Analysed (n=17) 
 Excluded from analysis 
   (detailed above) (n=3) 
Allocated to intervention 
group one (n=20) 
 Lost to follow-up 
(admitted to hospital 
during retesting period) 
(n=1) 







 Excluded from 
   analysis  
   (detailed above) 





Allocated to intervention 
group two (n=20) 
Analysed (n=19) 
 Excluded from analysis  
   (detailed above) (n=1) 
 Lost to follow-up 
(admitted to hospital 
during retesting period) 
(n=1) 
 Discontinued study (n=0) 
 Lost to follow-up (n=0) 
 Discontinued study 
(declined to continue to 
participate) (n=1) 
 Discontinued study 
(passed away) (n=1) 
 Discontinued study (no 
longer medically fit to 
participate) (n=1) 
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During each physical exercise intervention session there were a maximum of five participants to 
help improve adherence and compliance. Participants were encouraged to complete the 
exercises at a moderate intensity. The specific exercise completed was adapted to suit the needs 
and capacities of participants. Exercises consisted of a range of seated and standing exercises 
which targeted strength, balance, endurance and flexibility, similar to those used in other 
studies that found statistically significant improvements in health and well-being for individuals 
living with dementia in nursing homes.32, 115 Amendments using the principles of strength and 
balance training were applied during the intervention to reflect changes in the capabilities of 
participants, such as altering the weight used, the base of support or position (Figure 3-4 outlines 
the physical exercise intervention used in this study, page 81).‡ Only simple equipment was used, 
including hand weights, balls, cones and static pedals, to ensure replicability and cost-
effectiveness in nursing homes. Exercises were described simply and demonstrated and, if 
required, hands-on support provided to help address communication and memory difficulties 
experienced by individuals living with dementia.1 
 
Control activity 
The CG participated in the usual care provided at NH1 and NH2. IG1 and IG2 were encouraged 
to continue to participate in usual care activities to help control for this variable. Usual care 
consisted of optional twice daily group activities running for approximately 30 to 60 minutes, 
such as seated basic exercise class, carpet bowls and ‘armchair activities’ (puzzles, craft class and 
bingo). Intensity of the usual care activities varied from low to moderate. These activities were 
provided by lifestyle and recreation officers and direct care workers in lounges and dining rooms. 
All activities provided at the nursing homes involved social interaction; therefore, as in many 
other studies, it was not deemed necessary to include a dedicated ‘social interaction’ group as 
the control.64 




Ethical approval was granted prior to commencement of the study to ensure the rights of the 
participants were protected throughout the study (Appendix CError! Bookmark not defined.). 
It was registered with the Australian New Zealand Clinical Trial Registry (registration number: 
12615000662561, available  
from www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=367832&isReview=true) 
(Appendix FError! Bookmark not defined.).  
 
The study commenced with screening and recruitment of potential participants at NH1 and NH2. 
All baseline outcome measure data were collected during a two-week period prior to 
randomisation. Once randomisation was completed the physical exercise intervention was 
conducted for 12 weeks, which is a sufficient time to generate physiological adaptation among 
frail older people.85 The outcome measures were repeated during the two weeks after 
completion of the intervention. 
 
Outcome measures§ 
The mobility of participants varied and therefore the physical performance outcome measures 
adopted in this study needed to be sufficiently sensitive to assess a wide range of physical 
performance: (i) gait speed using the Six Meter Walk test; (ii) Five-Times-Sit-to-Stand (FTSTS) 
test; (iii) Timed Up and Go (TUG) test; (iv) (Modified) Functional Reach ((M)FR) test; (v) timed 
                                                          
 
§ The subsection for the secondary outcome measures has been reduced for this thesis to prevent 
repetition of the same information presented earlier in the protocol chapter (chapter 3.2). The submitted 
paper for this chapter contain the same detail as the published protocol paper. 
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static pedalling (TSP); and (vi) number of falls. All outcome measures, except the number of falls, 
which was generated from electronic quality reports provided by NH1 and NH2, were assessed 
by volunteer physiotherapists, occupational therapists and physiotherapy assistants before and 
after the physical exercise intervention. 
 
The volunteer data collectors were provided with an information pack and face-to-face training 
by the principal investigator on how to complete each outcome measure with individuals living 
with dementia (Appendix EError! Bookmark not defined.). All outcome measures were collected 
and recorded in quiet rooms at NH1 and NH2 to ensure a low-stress environment was created 
for participants and the volunteer data collectors.128 While completing each outcome measure 
the volunteer data collectors provided the participants with simple verbal instructions and 
demonstrated completion of the outcome measures.133 Additional prompts and demonstrations 
were provided throughout. The volunteer data collectors focused on developing a rapport with 
the participants and used friendly facial expressions, eye contact and a confident approach.128 If 
participants requested to stop completing any of the outcome measures or appeared to 
experience discomfort (non-verbal and verbal cues were continually monitored) the volunteer 
data collectors ceased data collection. 
 
The Six Meter Walk test was used to determine gait speed in this study, which is often used as 
an alternative to the 10 Meter Walk test due to space limitations and the exhausting nature of 
the 10 Meter Walk test for frail older people.127 The FTSTS test is used to measure lower limb 
strength and dynamic balance. Individuals cross their arms over their chest, stand from a 
standard chair and sit down five times as quickly as possible.130 For individuals unable to 
complete this test in this format, such as the participants in this study, it is modified and arm 
use is added to the activity. The TUG test was developed to assess lower limb function, balance 
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and mobility, and it helps assess falls risk for older individuals. The (M)FR test is used to assess 
functional balance and stability.135 In the standard version individuals stand unsupported and 
reach forward as far possible without moving their feet. The modified version is completed in a 
sitting position for individuals unable to stand and reach unsupported. The TSP was developed 
by the research team as an additional outcome measure to generate physical outcome measure 
data for participants unable to stand or walk. TSP measured functional lower limb strength and 
endurance. The number of falls individuals sustained was recorded in the nursing homes using 
the electronic incident report forms to monitor this issue. The number of falls was used as 
another measure of balance in this study. 
 
Power and sample size 
The Cohen-Mansfield Agitation Inventory, which is used to assess frequency of agitation, was 
the primary outcome measure for this study.157 Through consultation with the host university 
statistician, the effect size was determined based on the primary outcome and effect size 
estimation as defined by Cohen.122 To show a large effect (0.8) each group required 
26 participants.122 The type 1 error rate was set at 5 percent. Based on similar studies there was 
an expected dropout rate of 7.5 percent from baseline to completion of the intervention 
(12 weeks).32 Therefore 28 individuals living with dementia in nursing homes needed to be 
recruited for each of the three groups. This study was undertaken at NH1 and NH2 with a 
potential pool of 81 participants. After completing the information sessions and applying the 
inclusion criteria to potential participants that volunteered to be involved in the study, a total 
of 20 participants per group were recruited to the study (n=60). The three groups were 
maintained to ensure the objective to consider the effect of altering the parameters of the 
physical exercise intervention was achieved.  
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Analysis of data 
Descriptive statistics and Chi square test were completed to analyse the characteristics of 
participants. The Shapiro-Wilk test and the one-sample Kolmogorov-Smirnov test were used to 
check the distribution of all the data collected in the study; they were not normally distributed 
so non-parametric tests were used for data analysis. The Wilcoxon-signed rank test was used to 
analyse median scores over time for each of the physical performance outcome measures and 
the falls data in each group.139 The Kruskal-Wallis test was used to analyse the differences 
between the groups for each of the physical performance outcome measures and falls data 
before and after the intervention period.138 After several consultations with statisticians, 
categorical data (improved, stayed the same, deteriorated) was also created to try and find 
statistically significant results. There were no significant findings with the categorical analysis, 
so this was not included in the final results. All statistical tests were completed with the P value 
set at a significant level of <.05. All statistical analysis was completed using SPSS software, 
version 12.139 
 
5.4  RESULTS 
Participant flow 
A total of 60 participants provided consent. Of the 60 participants, 55 (92 percent) were 
followed up after completion of the 12-week intervention, and analysis was by originally 
assigned groups. There were five dropouts during the intervention period; two were admitted 
to hospital during the intervention or post-intervention data collection periods, one passed 
away, one became terminally unwell and no longer suitable to participate in the intervention, 
and one declined to continue the study (Figure 5-1). None of the hospital admissions, death or 
illnesses were related to the physical exercise intervention. The demographics and clinical 
outcomes of the participants that dropped out were compared to those that completed the 
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intervention and follow-up. There were no statistically significant differences between those 
participants that dropped out and those that completed the intervention.  
 
Attendance for IG1 was 95 percent and 93 percent for IG2. Reasons for nonattendance included: 
unwell or experiencing pain; confused and not orientated to time or place; asleep, felt too tired 
or too drowsy to consent; attending another activity or appointment; refusal without reason 
given; and hospital admission. There were no adverse events during the physical exercise 




The mean age of participants was 85 (range 58–100) and 36 (66 percent) were females. A total 
of 39 participants (71 percent) were able to mobilise with or without assistance; 16 participants 
(29 percent) were unable to mobilise but still able to participate in seated exercises. The type of 
dementia experienced by participants was not documented in the clinical notes for the majority 
of the participants (80 percent). For those that did have it documented, types of dementia 
included Alzheimer’s disease (13 percent), vascular (2 percent), Lewy body (2 percent), younger 
onset (2 percent) and mixed (2 percent). There were no statistically significant differences 
between the three groups’ baseline demographic details and physical performance scores (Table 
4-1, page 105). 
 
Effect of the physical exercise intervention 
After completion of the physical exercise intervention (12 weeks) all groups demonstrated 
changes across all of the physical performance outcome measures, though to varying degrees 
(Table 5-1). Positive trends were produced by IG1 in six of the seven outcome measures (TSP, 
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TUG, FTSTS, gait speed, (M)FR and FR). A statistically significant change was observed in median 
TSP scores from 11 (7-28) revolutions to 28 (11-44) revolutions (p value .005, r .52) for IG1. The 
TUG test also produced significant improvements for IG1, from 26s (15-36) to 24s (12-29) (p 
value .045, r .41). The median numbers of falls (0) for IG1 did not change over the intervention 
period.  
 
There were also statistically significant changes in the median TSP score for IG2, which improved 
from 10 (8-29) revolutions to 20 (11-34) revolutions (p value .040, r .33). IG2 also demonstrated 
positive trends in gait speed, FTSTS test and (M)FR, though these improvements were not 
statistically significant. Similar to IG1, IG2 also showed no change in the median numbers of falls 
(0) over the intervention period. This group showed a reduction in the median scores for both 
the TUG test (by 1s) and FR test (by 1cm); the scores were not statistically significant.  
 
The CG produced mixed results. There was a significant increase in the median number of falls 
from zero (0-2) to one (0-4) (p value .011, r .41). This increase in falls was also significantly 
different to IG2 when comparing all groups after completion of the intervention (p value .02, 
r .10) (Table 5-2). No other between-group changes were statistically significant. The CG also 
deteriorated in gait speed, FTSTS and FR, though the changes were not statistically significant. 
The greatest improvement in the CG was an improvement of 6cm in median (M)FR score, but 
this was less than that observed in IG1 (improved by 16cm) and IG2 (improved by 10cm). The 
CG also showed improvement in TSP and TUG, but the changes were not statistically significant. 
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Table 5-1: Before and after intervention results for all physical performance outcome measures, including Wilcoxon-signed rank test analysis 
Outcome 
measure 
Intervention group 1  






Intervention group 2  













Before After Before After Before After 
TSP, revolutions 11 (7-28) 28 (11-44) .005* .52 10 (8-29) 20 (11-34) .040* 0.33 19 (13-30) 20 (9-27) .407 .14 
Number of falls 0 (0-1) 0 (0-2) .496 .12 0 (0-1) 0 (0-1) 1.000 0.00 0 (0-2) 1 (0-4) .011* .41 
TUG, s 26 (15-36) 24 (12-29) .045* .41 26 (17-48) 27 (19-46) .615 0.10 23 (17-33) 21 (16-34) .807 .05 
FTSTS, s 27 (17-41) 18 (13-44) .130 .31 25 (20-46) 21 (15-31) .050 0.37 22 (18-28) 26 (18-34) .107 .33 
Gait speed, m/s .55 (.46-1) .67 (.50-1.20) .161 .30 .55 (.38-.86) .60 (.33-.86) .177 0.25 .60 (.48-.86) .55 (.41-.93) .724 .07 
(M)FR, cm 12 (8-35) 28 (17-35) .204 .34 16 (9-29) 26 (12-30)  .673 0.11 21 (18-31) 27 (24-33) .271 .29 
FR, cm 12 (0-23) 18 (11-30) .263 .28 16 (8-22) 15 (8-28) .612 0.11 15 (12-21) 13 (7-22) .373 .21 
TSP: timed static pedalling; FTSTS: 5-Times-Sit-to-Stand; TUG: Timed Up and Go; (M)FR: Modified Functional Reach; FR: Functional Reach 
*significant at P value <.05 
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11 (7-28) 10 (8-29) 19 (13-30) .13 .04 28 (11-44) 20 (11-34) 20 (9-27) .45 .01 
Number of falls 0 (0-1) 0 (0-1) 0 (0-2) .57 .02 0 (0-2) 0 (0-1) 1 (0-4) .02* .10 
TUG, s 26 (15-36) 26 (17-48) 23 (17-33) .81 .04 24 (12-29) 27 (19-46) 21 (16-34) .53 .02 
FTSTS, s 27 (17-41) 25 (20-46) 22 (18-28) .30 .01 18 (13-44) 21 (15-31) 26 (18-34) .63 .03 
Gait speed, m/s .55 (.46-1) .55 (.38-.86) .60 (.48-.86) .47 .01 .67 (.50-1.20) .60 (.33-.86) .55 (.41-
.93) 
.53 .02 
(M)FR, cm 12 (8-35) 16 (9-29) 21 (18-31) .45 .02 28 (17-35) 26 (12-30)  27 (24-33) .69 .05 
FR, cm 12 (0-23) 16 (8-22) 15 (12-21) .73 .05 18 (11-30) 15 (8-28) 13 (7-22) .60 .03 
TSP: timed static pedalling; FTSTS: 5-Times-Sit-to-Stand; TUG: Timed Up and Go; (M)FR: Modified Functional Reach; FR: Functional Reach 
*significant at P value <.05 
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5.5  DISCUSSION 
This study demonstrated a positive trend in physical performance in favour of the intervention 
groups for all of the outcome measures, in particular IG1, which improved in all physical 
performance outcome measures except falls, which remained a median of zero before and after 
the intervention. A similar trend was also observed in IG2, which improved in four of the physical 
performance measures and maintained the median number of falls at zero. The CG deteriorated 
in four of the seven outcome measures (number of falls, FTSTS, gait speed and FR). The 
statistically significant changes observed in both intervention groups for TSP and the TUG test 
for IG1 demonstrate the positive effect that physical exercise can have on individuals living with 
dementia in nursing homes.  
 
When considering the effect of altering the parameters in this study, we found that participation 
in the physical exercise intervention once a week for 45 minutes was more effective. IG1 showed 
improvement in six of the seven physical performance outcome measures, including statistically 
significant improvements in two areas (TSP and TUG). In comparison, IG2 showed improvement 
in four of the physical performance measures, including significant improvement in TSP (p value 
.040, r .33) but at a lower level than that found in IG1 (p value .005, r .52). The number of falls 
did not change from the median number of zero in either intervention group. This suggested the 
increased level of physical activity did not increase falls risk and demonstrated reduced 
deterioration otherwise found in CG. The positive trend appears in favour of the physical 
exercise intervention less frequently for a longer duration, but it is not possible to draw 
definitive conclusions about which parameters were more appropriate for individuals living with 
dementia in nursing homes due to the lack of statistically significant results.  
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Both IG1 and IG2 had high adherence rate during the 12-week physical exercise intervention; 
IG1 95 percent, IG2 93 percent. When reviewing literature during the initial stages of this study 
there was limited research specific to individuals living with dementia in nursing homes. This 
was often due to concerns with adherence, understanding and frailty. This study has 
demonstrated that individuals living with dementia can successfully participate in research, 
which should encourage further research in this area. This study had a low dropout rate; five 
(eight percent) in total across all three groups. This was similar to previous research with 
individual living with dementia, which had a dropout rate of seven and a half percent.74, 123 
 
Along with the positive trends and the high adherence observed in both physical exercise 
intervention groups, there were other strengths of this study. During data collection the 
volunteer assessors were blinded to group allocation to reduce bias. The physical exercise 
intervention and collection of the outcome measures were completed in a large, quiet space 
away from interruption. There were also no statistically significant differences in the 
demographic data or the outcome measures between the three groups at baseline. 
 
Statistically significant changes were observed in TSP for both intervention groups; IG1 showed 
an improvement in the median score by 17 revolutions and IG2 by 10 revolutions. This physical 
performance outcome measure had not been previously tested or validated to determine its 
clinical meaningfulness. It was used by the research team as an additional measure for functional 
lower limb strength and endurance, in particular for participants that were unable to stand and 
mobilise. Many physical performance measures used in clinical practice require individuals to be 
able to stand up independently, making the measures unsuitable for frail individuals that no 
longer have this ability. It is still important to consider the physical performance of these 
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individuals to determine their rehabilitation needs and the level of assistance required to 
complete activities of daily living.  
 
The findings of this study suggest TSP warrants further investigation to determine if the changes 
achieved are clinically meaningful, and if so consideration of development into a validated 
outcome measure. It could be an alternative measure to other outcome measures such as the 
30-second Sit to Stand test. Similar to the 30-second Sit to Stand test, TSP also measures 
functional lower limb strength and endurance.158 It is a simple test to complete that does not 
require much equipment or set-up. However, improvements seen in this study might be due to 
a learnt effect as both intervention groups used static pedalling as part of the endurance aspect 
of the physical exercise intervention. If this was the case, it was still considered a positive study 
outcome as it provided evidence that individuals living with dementia are able to relearn/learn 
new skills. 
 
There was a high percentage of participants in all groups that were over the cut-off scores (at an 
increased risk of falls) for the (M)FR test, gait speed and FTSTS test before and after the 
intervention period (this ranged from 14 percent to 100 percent). This might be caused by cut-
off scores determined from studies that only included older, community-dwelling individuals. 
The cut-off scores for the TUG and FR tests are for frail, older individuals and more appropriate 
for the population in this study. The percentages of participants above the TUG test cut-off score 
before and after the physical exercise intervention were: IG1: 33 percent before and 17 percent 
after; IG2: 43 percent before and after; and CG: 31 percent before and 23 percent after. These 
changes are in line with the median numerical changes seen for the TUG test; IG2 deteriorated, 
the CG improved, and IG1 significantly improved. The percentage of participants above the cut-
off scores for the FR test were: IG1: 63 percent before and 50 percent after; IG2: 50 percent 
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before and 60 percent after; and CG: 67 percent before and 78 percent after. Again, this was a 
similar pattern to the median scores which showed an improvement in IG1 and deterioration in 
IG2 and the CG, though none of these changes were statistically significant. The changes 
observed in both the TUG and FR cut-off scores support the use of physical exercise once a week 
for 45 minutes to improve physical performance and reduce the risk of falls. 
 
The changes generated in this study favoured the physical exercise intervention and its benefits 
for individuals living with dementia in nursing homes. Even though there are limited statistically 
significant results, they do suggest the physical exercise intervention can help improve physical 
performance. It is important to publish studies that have inclusive or even ‘negative’ findings as 
they can still help to guide future research and healthcare services. The Declaration of Helsinki 
outlines the importance of publishing the results from all clinical trials that involve humans. All 
results should be made available to prevent allocation of resources and funding for service and 
product development being based only on a subset of all clinical trials conducted.159 This study 
also helps to highlight potential challenges when conducting research with individuals living with 
dementia in nursing homes. Challenges can include difficulties with recruitment and gaining 
informed consent, potential measurement issues and the different stages and symptoms of 
dementia (considered in the limitations section below). 
 
Limitations and directions for future research 
The main limitation of this study was the small sample size, which limited the statistically 
significant effect of the positive trends observed for both intervention groups. This was partly 
due to resource limitations which prevented the recruitment of more than two sites. The 
number of participants was lower than those required according to Cohen’s effect-size 
estimations. However, the research team decided to maintain the three groups in the study 
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design to enable for consideration of the effect of altering the parameters of the physical 
exercise intervention. The small sample size along with the lack of a six or 12 month follow-up 
means the results obtained from the falls data was not adequately powered, and therefore 
should be considered with caution.160 In future research, it would be beneficial to consider the 
effect of the physical exercise intervention on falls using a larger sample size, including follow-
up data collection and analysis.† 
 
Sample size was also affected by the ability to gain proxy consent from a person appointed to 
make such decisions for some of the potential participants. Reasons some family carers declined 
to provide consent included concerns with injuries, felt it would be too stressful for the 
individual living with dementia, did not believe the individual truly had dementia, and the 
individual living with dementia was ‘too old’ to exercise. To help address this in future research 
it would be beneficial to educate family carers and staff about dementia and interventions that 
can be beneficial, such as physical exercise, prior to commencement of the study. The 
incorporation of the physical exercise intervention into nursing homes daily care and activities 
regimes could help to overcome issue with proxy consent. Daily activities setup in nursing 
homes, such as basic seated exercise, concerts, pet therapy and walking groups do not require 
a proxy consent, enabling individuals living with dementia to decide if they want to participate 
in different activities. Consideration of the consent process in future research is important to 
enable individuals living with dementia the choice to participate in research. 
 
The data collected in this study were not normally distributed, which meant pragmatic analysis 
using tests such as ANOVA was not possible. This increased the risk of type II errors as these 
tests have less power and reduced ability to detect real effect.161 Further research with a larger 
sample size would be beneficial to determine the effectiveness of this intervention. Prior to this 
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it would be beneficial to validate the outcome measures selected to ensure they are appropriate 
to use with individuals living with dementia when detecting change in group studies and 
individually. Previous studies found they are effective in a cross-sectional study but can be 
limited when detecting individual changes for individuals living with dementia.129 
The lack of detailed information about the dementia diagnosis in the clinical notes of 
participants, such as type and severity, was another limiting factor. Unfortunately, in nursing 
home settings in Australia, once dementia is identified individuals are rarely referred to a 
geriatrician for further testing to determine the type of dementia. In future studies it would be 
beneficial to complete a test such as the Montreal Cognitive Assessment to help determine the 
severity of dementia and level of cognition. Another possible limitation was the limited 
generalisability of the results to other older individuals because of cultural diversity (71 percent 
were of Australian ethnicity) within the sample. 
 
The physical exercise intervention developed in this study compared the effect of altering the 
parameters, though both intervention groups still received a total of 45 minutes of physical 
exercise per a week. Similar to other nursing homes, the nursing homes that participated in this 
study conduct activities that are part of the daily care regime, which vary in length from 
approximately 30 to 60 minutes.162  The length of the physical exercise intervention from this 
study fits within this time frame, which suggests it could be feasible to sustain in nursing homes 
on a long-term basis. However, further research would be required to confirm this as the group 
sizes were smaller than the nursing homes usual activities, which are large groups that all 
individuals are invited to attend together. Consideration of how to address this potential issue 
need to be addressed. The use of another allied health professional, such as a physiotherapist, 
physiotherapy assistant or accredited exercise physiologist, could help to increase group size or 
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number of groups per week, while continuing to enable the one-to-one support and 
individualisation of the physical exercises. 
 
5.6  CONCLUSION 
The findings from this study were promising and discovered that physical exercise was beneficial 
for individuals living with dementia in nursing homes. Conclusions were cautiously drawn, 
including comparing the parameters of IG1 and IG2 because both had a positive effect though 
many of the results were not statistically significant. However, the study found that as little as 
45 minutes of physical exercise per week improved some physical performance outcomes. The 
falls data collected showed a statistically significant change in the control group, but these 
findings should be considered as preliminary as the sample size was small and there was no 
follow-up analysis. It would be beneficial to conduct further research on a larger scale to 
determine if the physical performance outcome measures utilised in this study produce 
statistically significant results and support the positive trends observed. This contributes to 
current research by demonstrating the positive effect of physical exercise on physical 
performance of individuals living with dementia in nursing homes. 
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CHAPTER 6 FEASIBILITY RESULTS 
Along with measuring the effect of physical exercise on agitation and physical performance of 
individuals living with dementia in nursing homes, it was also important to consider the 
feasibility of adding and sustaining a new physical exercise intervention into the routine of 
nursing homes. This question was explored using interview as the qualitative component of the 
randomised controlled trial. A qualitative method was selected as the most appropriate for this 
part of the study as it enabled a deeper understanding of the feasibility of the intervention in 
clinical practice. The themes identified through thematic data analysis, and discussed in this 
paper were: benefits of physical exercise for individuals living with dementia in nursing homes, 
barriers to physical exercise for individuals living with dementia in nursing homes, and influences 
of knowledge and understanding on individuals’ views of physical exercise. The qualitative 
component added value to this study by providing insight into staff and family carers opinion on 
the feasibility of physical exercise for individuals living in nursing homes. 
 
This chapter was accepted for publication in the Journal of Aging and Physical Activity in April 
2017 and currently is in press: 
Brett L, Traynor V, Meedya S, Stapley P. Exercise and dementia in nursing homes: views 
of staff and family carers. Journal of Aging and Physical Activity In press: Accepted April 
2017 [IF 1.867] [H Index 42] [Ranked 40/107 in Geriatrics and Gerontology] 
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6.1  ABSTRACT 
This paper reports the results from the qualitative component of a randomised controlled trial 
which evaluated the impact feasibility of a physical exercise intervention on agitation and 
physical performance of individuals living with dementia in nursing homes. Interviews were 
conducted with 10 staff and nine family carers about their views and opinions of the physical 
exercise intervention (n=19). Thematic content analysis revealed both benefits and barriers to 
physical exercise for individuals living with dementia in nursing homes. Another theme that 
emerged was the influences of knowledge and understanding on individuals’ views of physical 
exercise. The involvement of staff and family carers in such research helps to encourage their 
involvement in the implementation of research into clinical practice. This can help to improve 
provision of meaningful activities for individuals living with dementia in nursing homes that can 
be socially, psychologically and physically beneficial. This component of the study provides a 
complementary view of the value of the physical exercise intervention. Adding a qualitative 
component to a randomised controlled trial provides crucial understanding about the feasibility 
of the physical exercise intervention, and the potential for sustained implementation. 
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6.2  INTRODUCTION 
Dementia is a syndrome characterised by cognitive decline and changes in emotional control, 
social behaviour and physical performance.1, 109 When dementia progresses, individuals often 
require more assistance with their activities of daily living (ADL) as their balance, mobility and 
fine motor skills become compromised.111 Requirements for higher levels of care result in more 
individuals with dementia living in nursing homes92, 109; similar to other western countries, in 
Australia up to 52 percent of individuals in nursing homes are living with dementia.1, 13, 15 
 
The impact of dementia is diverse and far reaching. Therefore, different interventions are 
required to promote the health and well-being of individuals living with dementia and their 
family carers. Best practice dementia care guidelines recommend non-pharmacological 
interventions be the first approach utilised by healthcare practitioners.92 Potential strategies to 
improve health and well-being of individuals living with dementia in nursing homes include 
music therapy, sensory interventions, group activities, dementia care mapping (implementation 
of person-centred care based on the social-psychological theory of personhood in dementia) 
and physical exercise.24, 30 
 
There is extensive evidence about the physical and mental health benefits of physical exercise 
for healthy older individuals, including improved mobility, function, physical fitness, cognition, 
mood and prevention of falls.57, 163 Evidence is emerging about the benefits for individuals living 
with dementia, including systematic reviews which reported promising evidence about physical 
exercise for individuals living with dementia in nursing homes: improved cognition, agitation, 
mood, mobility and functional ability.32, 110 Despite this evidence, there continues to be a lack of 
focus on physical exercise in nursing homes.163 Individuals living with dementia in nursing homes 
often live sedentary lifestyles, rarely engaging in the advised minimum levels of physical 
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exercise.19, 46 Thus there is much potential to reverse these circumstances and contribute to 
reversing or slowing the physical decline of individuals living with dementia in nursing homes. 
 
To understand why physical exercise levels are low in nursing homes it is important to consider 
how physical exercise is perceived and whether it is feasible in this setting. Using qualitative 
methods, a deeper understanding about the effectiveness of healthcare services can be 
obtained by exploring the experiences of practitioners, consumers and family carers who deliver 
and are recipients of these services. Barriers to implementation of physical exercise and other 
activities in nursing homes and long-term care facilities were identified by older individuals, staff 
and family carers as inadequate support, pervasive institutional routines, physical environment 
constraints, lack of staff, lack of time and limited opportunities for leisure activities.46, 164, 165 
 
The results presented in this paper were generated from the analysis of the qualitative 
component of a Randomised Controlled Trial (RCT) which considered the impact and feasibility 
of physical exercise on agitation and physical performance of individuals living with dementia in 
nursing homes. Interviews with staff and family carers were undertaken to gain insights into the 
views and opinions of physical exercise and the feasibility of conducting such an intervention on 
a sustained basis in nursing homes. The reporting of this study was assessed against the 
Consolidated Criteria for Reporting Qualitative Research (COREQ) Checklist (Appendix H). 
 
6.3  METHODS 
To help gain an insight into the views and opinions of individuals about physical exercise, 
qualitative methods were considered the most appropriate method. Qualitative research plays 
a crucial role in generating evidence for practice through the analysis of human experiences, and 
develops a ‘deeper’ understanding of social phenomena that is not provided in quantitative 
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research. The complementary use of qualitative methods enhances the findings of RCTs and 
provides supporting information about evidence-based practice.166, 167 Study approval was 
provided by the chief executive officer of the organisation which runs the nursing homes where 
the study was undertaken and the host university ethics committee (Appendix CError! 
Bookmark not defined.). The study was also registered with the Australian New Zealand Clinical 
Trial Registry  
(registration number: 12615000662561), available from 
www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=367832&isReview=true  
(Appendix FError! Bookmark not defined.). 
 
Interpretive description was the approach adopted for this part of the study.168 Interpretive 
description maintains a theoretically coherent driven approach to developing knowledge while 
supporting variations in design to accommodate specific features of context, situation, and 
intent of a study.168 This approach is suitable for healthcare research, where often objective and 
subjective data can complement each other and provide a better and more comprehensive 
understanding. This evidence can then be applied in the clinical setting to improve service 
provision and the quality of life for healthcare users. The qualitative component reported here 
was a follow-on study in two nursing homes where the authors undertook an RCT evaluating the 
impact of a physical exercise intervention on agitation and physical performance of individuals 
with dementia. It was not classed as a mixed method study as the qualitative component was 
used alongside the RCT and the results obtained were not intended to be integrated with the 
RCT results, unlike in a mixed method study.119 




Setting, sample and recruitment 
The setting was two nursing homes (NH1 and NH2) in Adelaide, South Australia, Australia; where 
an RCT was undertaken to evaluate the impact and of implementing a physical exercise 
intervention on agitation and physical performance of individuals living with dementia in nursing 
homes.  All individuals that participated in the physical exercise intervention RCT had a diagnosis 
of dementia in their clinical notes, and this was used to determine their eligibility to participate 
in the RCT.  The staffing ratios at both sites were: one member of staff to every six individuals 
living in the nursing homes during morning shifts; one member of staff to every nine individuals 
living in the nursing homes during afternoon shifts; and one member of staff to every 20 
individuals living in the nursing homes during night shifts.  Approximately 70 permanent nurses, 
direct care workers and lifestyle and recreational officers worked at each site.  All participants 
lived within a 30km radius of either NH1 or NH2.   
 
The sample for the qualitative component of the study consisted of staff from NH1 and NH2, 
and family carers of individuals living with dementia from NH1 and NH2 that participated in the 
RCT.  Potential participants were eligible for the study if individuals were: 16 years or older, and 
either were staff working in NH1 or NH2, or family carers of individuals living with dementia that 
were participants in the physical exercise intervention of the RCT.  The staff and family carer 
participants were recruited using posters promoting the study, face-to-face information 
sessions, and announcements at ‘resident and relative’ and staff meetings.  This was the same 
process used for the individuals living with dementia in NH1 and NH2 that participated in the 
RCT as part of the study.  Potential participants who indicated their interest in the study were 
provided with further written information and signed a consent form.  Written and verbal 
information provided detailed the study and why it was being conducted, along with what 
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participants would be required to do, and information about the members of the research team 
and their goals.  The participants had the opportunity during recruitment, and throughout the 
study to ask further questions.  A purposive sampling technique was used to ensure individuals 
with an awareness about the RCT undertaken at NH1 and NH2 that were willing to share their 
views and opinions volunteered.98 
 
Data collection 
Interviews were the chosen data collection method. They were the most appropriate for this 
aspect of the study as they enabled access to the views and opinions of staff and family carers 
of the physical exercise intervention. This in-depth understanding cannot necessarily be 
obtained through observation. Focus groups were not logistically possible across the two nursing 
homes due to work and other commitments of staff and family carers, along with the restricted 
resources and timeframe of this study.  
 
Semi-structured interviews were conducted with staff and family carers of individuals living with 
dementia at NH1 and NH2 to enable more flexibility to gain greater access to their views and 
understanding.167 The questions focused on observation of the individuals living with dementia 
during the intervention period of the RCT, the views and opinions of the participants about the 
feasibility of sustaining the physical exercise intervention long-term. A basic interview script was 
used for each interview, and further questions developed dependent on participant’s responses 
(Figure 6-1). 
 
Interviews were conducted in the two weeks immediately after the physical exercise 
intervention was completed (12 weeks). The interviews were conducted face-to-face in a private 
room at NH1 or NH2 or via the telephone, dependent on what was suitable for each participant. 
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The interviews were conducted by the primary investigator, who was a female physiotherapist, 
as part of her PhD. Her previous experience was gained through completion of her Bachelor of 
Science (Honours) in physiotherapy, and was guided by the expertise of her supervisors, who 
were experienced in qualitative research. Only the participant and the primary investigator were 
present during interviews, which were audio-recorded.  
 
1. How have your interactions with participating clients/ your family member/friend been during 
the intervention period? 
2. Can you describe any changes you have noticed in agitation levels of the participating clients/ 
your family member/friend during the intervention period? 
3. Have you observed any changes in the mobility of participating clients/ your family 
member/friend during the intervention period, if so please explain?  
4. Did you observe any differences between the residents that participated in the two different 
intervention groups? 
5. In what ways do you think the participating clients/ your family member/friend has benefited 
from participating in this study? 
6. Have you noticed any negative outcomes/changes with participating clients/ your family 
member/ friend during their participation on the study? If so, please describe. 
7. Do you think it would be feasible and beneficial to have the physical activity intervention 
conducted on a permanent basis, why/why not?  
8. Do you think there would be any potential issues or concerns with conducting such a physical 
activity intervention on a permanent basis? If so, please describe. 
9. Do you have any other comments or feedback? 
Figure 6-1: Interview script 
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The length of each interview varied and was not limited by time but instead guided by how 
responsive each participant was to the questions. Each participant was asked the same 
questions, and in addition staff members were asked to make comparisons between the two 
intervention groups; one group received 45 minutes of physical exercise once a week, and the 
other received 15 minutes of physical exercise three times a week. There were two intervention 
groups to help determine the optimum parameters for this population group. Only staff 
participants were asked about their interactions with all participants involved in the study, 
whereas family carers were not. Demographic data were gathered for each participant at the 
start of the interview to provide an overview of the cohort of participants. Each interview was 
transcribed verbatim into written documents after all interviews were completed. There were 




Manual analysis was utilised to complete thematic content analysis of the interview data.169 The 
use of NVivo was considered, but data were manageable when analysing and organising by hand 
as there was not an overwhelming amount, so it was not required. The purpose of the data 
analysis was to generate an understanding about the views and opinions of staff and family 
carers about physical exercise for individuals living with dementia in nursing homes, generally 
and in regards to the study intervention.  
 
The first stage of analysis was open coding during review of each transcript to identify key words 
and phrases.169 Transcripts were printed with extra wide margins and were read through twice; 
during the second reading notes and theoretical memos were written in the margins alongside 
the relevant text to sum up what had been said. Theoretical memos were recorded to help 
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increase insight, provided a record of speculations and ideas of the reviewer, and helped 
develop the categories and discussion.170  
 
The next step in data analysis involved the collection and placement of key words and phrases 
into a new document. They were then reviewed and duplicated key words removed. During this 
stage of the analysis the keywords and themes were worked together and grouped with other 
similar words and phrases.169 Categories were then refined by comparing them for any 
overlapping or similarities; if found they were grouped together and themes were formed.  
 
The themes that developed were colour coded. Each transcript was reviewed again and relevant 
text was highlighted using the corresponding colour for the related theme.169 The highlighted 
text from each transcript was cut out and grouped together under the related theme. This made 
it easier to review the themes and supporting data, and ensured the analysis was representative 
of the actual comments of the participants.171 
 
The process of data analysis was first conducted by the primary investigator, then rechecked by 
another member of the research team. The themes were modified as needed after discussion 
between the research team about the meaning of the data. To help understand the data 
generated from the interviews and put it into context, the demographic details were considered 
alongside this. To help increase trustworthiness, the research team were involved in the data 
collection by conducting the interviews, and during data analysis discussed their findings 
regularly to ensure consistency when themes and subthemes were developed.171 
 
6.4  RESULTS 
A total of 19 participants undertook an interview in this study: 10 staff (three registered nurses 
(RN), three lifestyle and recreational officers, two direct care workers, one physiotherapy 
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assistant and one occupational health and safety representative) and nine family carers (Table 
6-1). There were no dropouts during the study. 
Table 6-1: Demographic details for staff and family carer participants 
Characteristic Staff members (n=10) Family carers (n=9) 
Mean age (years) 45 45 
Females (%) 60 33 
Australian cultural background (%) 70 67 
From NH1 (%) 70 56 
 
A greater percentage of staff participants were from NH1 (70%) than NH2.  The mean age of 
staff participants was 45 years old (range 27 to 68 years) and 60% were females (n=6). The 
majority of the staff participants had an Australian background (n=7), two had a British 
background, and one had a Fijian-Indian background.  The mean length of the staff interviews 
was six minutes and 55 seconds (standard deviation two minutes and 30 seconds). 
 
The distribution of family carer participants was more equally spread across the two sites, 
though there were slightly more from NH1 (56%) than NH2.  The mean age of family carer 
participants was 45 years old (range 32 to 80 years) and 33% were females (n=3).  Like the staff 
participants, the majority of the family carer participants also had an Australian background 
(n=6), two had a British background, and one had an Italian background.  The family carer 
interviews had a mean length of eight minutes and 38 seconds (standard deviation four minutes 
and 21 seconds). 
 
The opinion of staff and family carers were gathered to develop an understanding of the 
experience and views of physical exercise, generally and in relation to the RCT intervention, not 
measurable by the psychological and physical tools utilised in the RCT.  The views and opinions 
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of staff and family carers were synthesised together to generate an overall picture. Three 
themes were generated from the data analysis: (i) improvements and benefits associated with 
physical exercise for individuals living with dementia in nursing homes; (ii) barriers to physical 
exercise for individuals living with dementia in nursing homes; and (iii) influences of knowledge, 
understanding and occupational roles. Within each theme, subthemes were generated; no 
diverse cases or minor themes emerged (Table 6-2). 
 
Improvements and benefits associated with physical exercise for individuals living with 
dementia in nursing homes 
When asked about physical exercise for individuals living with dementia in nursing homes, as 
part of the RCT and in general, participants reported improvements and benefits. All participants 
were able to identify at least one positive element of physical exercise, including improvements 
observed in the individuals living with dementia that participated in the RCT. These benefits 
were categorised into subthemes: (i) social; (ii) psychological and unmet needs; (iii) physical; and 
(iv) feasibility. No negative outcomes were observed during the intervention. 
 
Table 6-2: Themes and subthemes developed from interviews from feasibility component of the study 
Theme Subtheme 
Improvements and benefits associated with 
physical exercise for individuals living with 
dementia in nursing homes 
• Social 
• Psychological and unmet needs 
• Physical 
• Feasibility 
Barriers to physical exercise for individuals living 
with dementia in nursing homes 
• Actual 
• Potential 
• Strategies to overcome barriers 









Improvements in social elements were identified by participants during the intervention stage 
of the RCT. Over half of the participants felt there had been improvements in regard to 
engagement with others, connections and recognition. One family carer recalled: 
 
“I remember going in there one day and mum was fast asleep, sitting at the dining table, and I 
just went in and sat down, waited a while. And I just put my hand on her shoulder and said ‘mum’. 
She woke up. She knew exactly who I was and you know, I, I put that down to being more 
connected than she had been some time ago … And I, I suspect that’s got something to do with 
the activity programs” (family carer, interviewee 17). 
 
Staff participants also reported improvements in social interaction between the individuals 
involved in the physical exercise intervention. Staff had observed some individuals attending 
social activities that did not previously interact with others. One of the recreational and lifestyle 
officers felt individuals living with dementia enjoyed the physical exercise intervention and 
looked forward to it: 
 
“It’s actually given them something to look forward to … Working with a smaller group … having 
that one-on-one I mean even though it’s not a one-on-one group but having that more intimate 
sort of connection” (lifestyle and recreational officer, interviewee 13). 
 
The primary outcome of the RCT was agitation and staff felt this had reduced during the 
intervention period: 
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“[Individual living with dementia is] not as agitated. Not calling out as much … [Another individual 
living with dementia] I think she’s, you know, she used to cry every couple of days. I don’t, I 
haven’t heard her for weeks” (RN, interviewee 2). 
There were other elements of psychological health that showed improvement, such as mood, 
alertness and cognition: 
 
“Yeah I noticed a huge difference in a lot of, a lot of the residents (sic)…. Yeah. Their willingness 
to participate, especially [individual living with dementia]. [Individual living with dementia] 
improved in her behaviour and, and her mood. I mean [she’s] a lot happier and, and different. So 
she’s, she’s smiling, laughing, willing to hop up. Not so tired or lethargic” (lifestyle and 
recreational officer, interviewee 9). 
 
During the intervention stage of the RCT, staff and family observed improvements in the physical 
abilities of the individuals that had been randomly allocated to the intervention groups. Areas 
identified included mobility, function, dexterity, independence, pain, falls and energy levels. The 
physiotherapy assistant reported: 
 
“Definitely changes like, you know, some of the residents (sic) are, you know, probably walking 
a bit more independently … [in] my exercise class like they’re quite, their dexterity’s got a lot 
better” (physiotherapy assistant, interviewee 8). 
 
One of the direct care workers also reported improvements in the functional ability of a number 
of individuals: 
 
“[Individual living with dementia] got a lot better in mobility and stuff. He can even, even though 
he’s not meant to, when he gets out of the restraint like sometimes after dinner, he gets himself 
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into the bed … He’s sitting on the bed sometimes when you go to see him. So he’s improved, like 
whereas he couldn’t really do that before” (direct care worker, interviewee 10). 
Positive changes were also observed by family carers. One family carer reported a physical 
improvement which meant the individual living with dementia in a nursing home was able to 
continue to go and visit his mum weekly with his son: 
 
“I’ve noticed his mobility has increased ’cause it was getting at a point there where he was getting 
pretty bed where we were having, we were afraid that we weren’t gonna be able to get him into 
the car anymore. And, funnily enough, that’s when you started doing the exercises and yeah, 
sometimes like he gets out of the car before I even get the wheelchair around to him … So his 
mobility has increased quite substantially like, which is good” (family carer, interviewee 5). 
 
There were resounding positive views from all participants when asked about the feasibility of 
continuing the physical exercise intervention in the nursing homes on a sustained basis: 
 
“I don’t think there would be any major concerns. I think most staff and family would be pretty 
happy to have residents (sic) doing it” (family carer, interviewee 7). 
 
When considering feasibility, staff participants were asked to compare the two different 
intervention groups. The majority felt there was no difference between the two groups or were 
unsure. There were two participants that felt that once a week was more beneficial and 
achievable in the clinical setting. When asked about continuing the physical exercise 
intervention, some felt it would be ideal to provide the intervention daily: 
 
“You almost want it every day, actually. Well I think you do, really. You really need it every day” 
(lifestyle and recreational officer, interviewee 1). 




Barriers to physical exercise for individuals living with dementia 
Barriers to physical exercise for individuals living with dementia was another theme that was 
generated from the data analysis. The subthemes were: (i) actual; (ii) potential; and 
(iii) strategies to overcome barriers. Four of the staff participants felt there were some barriers 
observed during the intervention period, such as shortness of breath, increased aggression, 
difficulty with compliance and intrusive-type behaviours. However, some felt it was unclear if 
the barrier was due to the physical exercise or progression of dementia or other medical 
conditions: 
 
“I’ve noticed there’s a few residents (sic) that have either gotten worse or stayed the same … 
Like [individual living with dementia], he’s gotten a bit more aggressive but I don’t know if that’s 
the, the period of the study or as I said that’s just the general condition that they have” (direct 
care worker, interviewee 3). 
 
Some participants felt that the physical exercise actually increased agitation levels and for some 
made them more demanding: 
 
“[Individual living with dementia], as I feel as though he’s been, on the days that he wasn’t doing 
the physio, even on the days that he was, was doing extra physio, he was constantly looking for 
a source of entertainment and he was agitated … A lot more intrusive type of behaviours towards 
staff and attention-seeking” (RN, interviewee 18). 
 
Participants were also asked to consider what potential barriers there were to physical exercise 
in nursing homes. Things such as staffing, compliance, injury risk, timing, resources and 
environment were identified: 




“… maybe time factors, or availability of space. Yeah. Time to do it off the floor and who, who 
would be doing it …” (occupational health and safety representative, interviewee 11) 
 
Even though there were some barriers recognised by staff and family carers, there were also 
possible strategies to overcome the barriers identified by staff and family carers. Ideas included 
trying to integrate the physical exercise intervention with current activities, and expanding the 
role of existing staff, such as the physiotherapists, physiotherapy assistants and lifestyle and 
recreational officers, specifically to run the physical exercise intervention: 
 
“It would be great if we had someone just dedicated to that………I think they would all benefit 
from it” (lifestyle and recreational officer, 13). 
 
Influences of knowledge, understanding and occupational roles 
The final theme developed was the observation of how knowledge, understanding and 
occupational roles influenced the views and opinions individuals had about physical exercise, 
including benefits and barriers for individuals living with dementia in nursing homes. The 
subthemes within this theme were: (i) positive; and (ii) negative. 
 
Participants that had an understanding of the benefits of physical exercise, or had more 
involvement in physical exercise, had a positive attitude towards the physical exercise 
intervention. These participants also had an awareness of how knowledge influenced attitudes 
in this study. One RN commented: 
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“I had negative and positive feedback but I think that just depended on the, the staff personality 
to be honest” (RN, interviewee 14).  
The family carers that visited more frequently reported a positive attitude towards the study 
and physical exercise in nursing homes. Those that had a positive attitude also commented on 
the current lack of physical exercise in nursing homes for individuals living with dementia. One 
family carer who visited at least once a week and had a physical education background reported: 
 
“One of the things I’m confronted with is that mum sits and she sits, and she sits, and she sits.  
And my view as I’ve, you know, matured into late middle-age myself is that, if you can move, 
apart from the physiological benefits that are muscular or tonal, I reckon there’s an energy 
benefit too … One of the things I tried to encourage mum to do when she moved into the 
residential care centre was, you know, use the corridors up and down, set some goals but, 
unfortunately, I think her level of deterioration or progression of dementia was significant 
enough that she was unable to raise that as an idea and certainly follow through with it … and 
the default position for her I think has just been just to sit and wait until she’s asked to do 
something” (family carer, interviewee 17). 
 
The amount of times a family carer visited was not formally assessed, but in some instances 
family carers that had a negative or limited view of physical exercise often stated they did not 
visit frequently during the interview. Staff that had a negative view tended to focus on work 
pressures and how the physical exercise intervention affected their role. Some staff also felt that 
the increased alertness and activity observed in the individuals was negative, particularly in 
relation to staff time: 
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“A lot more intrusive type of behaviours towards staff and attention-seeking … The staff didn’t 
feel as though they had the time or, or the resources to provide them with, with the needs that 
they wanted after they got back from the physio sessions” (RN, interviewee 18). 
 
6.5  DISCUSSION 
Interviews were conducted with staff and family carers from NH1 and NH2 (n=19) to gain an 
insight into their views of physical exercise for individuals living with dementia.  Three themes 
were generated from the data analysis of these interviews: (i) improvements and benefits 
associated with physical exercise for individuals living with dementia in nursing homes; (ii) 
barriers to physical exercise for individuals living with dementia in nursing homes; and (iii) 
influences of knowledge, understanding and occupational roles. 
 
It is important when individuals relocate into nursing homes that the move is promoted as a 
positive change that can encourage and assist them to maintain or improve their quality of life. 
However, more commonly it results in individuals becoming isolated and feeling like they have 
loss of their identity, dignity, freedom of choice, and control of their own daily routine.172, 173 
One contributing factor is a lack of meaningful activities such as physical exercise in nursing 
homes; some individuals spend as little as 13 percent of their time participating in meaningful 
activities.19, 174 This finding was echoed by the staff and family carers who participated in this 
study. The staff and family carers felt there was a lack of activity and more needed to be done 
to engage individuals living with dementia in nursing homes. This lack of meaningful activity 
leads to boredom, apathy, solitude and depression.174 This study demonstrated the importance 
of encouraging meaningful activities such as physical exercise in nursing homes, as 
demonstrated by the benefits and improvements participants reported. Some participants 
described these generally in terms of well-being and the overall presentation. Other participants 
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were able to identify more specific areas: social, psychological and unmet needs, and physical. 
These findings are similar to previous research which highlighted benefits of physical exercise 
for individuals living with dementia, related to mobility, independence, pain, mood, cognition, 
and agitation.32, 110 
Encouraging staff and family carer involvement in the implementation of a new intervention can 
help to ensure success. Studies found a person-centred and solution-focused approach 
strengthens the implementation of evidence-based practice.175, 176, 177 A study conducted in 
Australia with physiotherapists found the implementation of change was successfully facilitated 
through active approaches, such as lectures, educational seminars, peer contact and online 
publications.175 This was supported by a study conducted in the Netherlands with 
physiotherapists to develop outcome measure toolkits and an education program.176 
Throughout the study physiotherapists were involved in the different stages, which helped to 
produce successful results; improvements in outcome measure selection, outcome measure use 
and clinical practice.176  
 
The positive effects of participant involvement in implementation of new practices is also 
reflected in this study. The involvement of staff and family carers helped them realise the 
benefits and feasibility of physical exercise for individuals living with dementia, encouraging the 
uptake of meaningful activities in nursing homes, and overcoming barriers such as staff 
resistance to change.106 Staff that assisted with activities, such as the physiotherapy assistants 
and lifestyle and recreational officers, highlighted the importance of utilising the skills of current 
nursing home staff. The physiotherapy assistant and lifestyle and recreational officers felt their 
skill set could assist with the running of the groups, such as helping to address any behaviour 
issues and providing extra hands-on support so group sizes could be increased to help with 
feasibility and timing on a larger scale. 




‘Barriers’ was one of the themes identified in this study, though there were not as many in 
comparison to the improvements and benefits reported. When considering potential barriers, 
the views and opinions of participants were predominately focused more on the setup of the 
intervention, such as staffing, timing, environment and resources, rather than issues to 
overcome with the individuals living with dementia in the nursing homes. Another study which 
considered administrators, staff, individuals living in nursing homes and their significant others’ 
views of physical activity in nursing homes found similar barriers: funding, staffing, the rigid 
routine of nursing homes, lack of space and lack of equipment.46, 163 In both studies, participants 
were able to identify potential strategies to overcome barriers to conducting physical exercise 
and activities in nursing homes: use of volunteers and specialised staff, a designated room, 
allocated times, and outdoor facilities.46 In a small number of instances, respondents did report 
negative perspectives associated with the impact of the physical exercise intervention on the 
indivduals living with dementia. These views suggest that some indivduals living with dementia 
became more agitated, and therefore may need monitoring to ensure the physical exercise 
intervention was suitable for them, or additional strategies to reduce the likelihood of any 
negative consequences. 
 
When analysing the interviews, it became apparent the knowledge, understanding and 
occupational roles of participants influenced their views and opinions of physical exercise. The 
different opinions and emphasis about the importance of physical exercise for individuals living 
with dementia in nursing homes is based on the personal experiences, traditions and priorities 
of the clinical roles of individuals.178 In this study, some staff considered physical exercise a 
hindrance and focused more heavily on how the introduction of an extra activity would affect 
their need to complete their daily work tasks. In contrast a family carer that came from a physical 
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education background viewed physical exercise as a high priority and a requirement that would 
improve individuals’ social, psychological and physical well-being. It is important to acknowledge 
and understand the different perspective and roles of everyone involved in implementing 
changes and the new intervention to help ensure success, identify potential barriers, and reduce 
fears associated with change.178 For example, if issues are related to knowledge, extra education 
sessions and support would be beneficial. If the main concern is focused on how the intervention 
will fit into the current daily running of the nursing home, then it is important the plan is clear 
and involves collaboration between all staff, family carers and individuals living in the nursing 
homes.178 
 
This qualitative study provided positive findings to support the feasibility of physical exercise in 
nursing homes. This strengthens the whole study, as when trying to implement change it is 
important to ensure individuals affected understand and are involved, which facilitates a 
successful change. This study was further strengthened by the use of the COREQ checklist to 
ensure it was detailed and replicable. Detail on the study design can often be lacking in 
qualitative papers.119 The use of a qualitative component alongside a RCT is uncommon, but is 
starting to develop as the importance of the qualitative component is realised.119 This is an 
important strength of this study, as it provides insight into views and opinions of participants 
which can be considered on their own, or complement the findings of the RCT. Conducting the 
interviews in the two weeks immediately after completion of the intervention was another 
strength as it made it easier for participants to recall their observations during this time, allowing 
for greater discussion and detail in the interviews. Other strengths of this study include the use 
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of interviews for data collection to ensure in-depth responses, and the use of two reviewers 
during the data analysis stage so that all possible themes were uncovered.  
 
Limitations and directions for future research 
Concurrent data collection and data analysis were not adopted in this study, potentially limiting 
exploration of discussions. This method of collection and analysis was not used due to time 
constraints and wanting to help participants easily recall their ideas and thoughts about the 
intervention. A lack of this type of data collection did not appear to be an issue as, by completion 
of the interviews, data saturation was indicated as there were many repeated opinions and 
views amongst the participants. 
 
This study was conducted in two nursing homes in Adelaide, South Australia, Australia, and 
participants were predominantly from an Australian background, limiting transferability of the 
results. However, this study can help lead to further consideration, and highlights the need for 
more research and development in nursing homes with a broader population. It would be 
beneficial to consider the feasibility of physical exercise in nursing homes further, including the 
viability of utilising allied health professionals such as physiotherapists and accredited exercise 
physiologists in nursing homes. To help achieve this, successful techniques from previous 
research should be adopted, such as education, participant involvement and peer support.175, 
176, 177  These approaches need to be aimed at allied health professionals to encourage them to 
work in aged care, along with individuals living in nursing homes, family carers and nursing home 
staff to educate them on the many benefits of physical exercise. To help support the 
implementation of physical exercise in nursing homes long-term future research also needs to 
consider cost-effectiveness. 
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Another limitation was the absence of the views and opinions of individuals living with dementia 
in nursing homes. It was not always possible to gather these views, dependent on the capacity 
of the individuals living with dementia to engage in complex conversations. The stage of 
dementia and level of cognition was not formally assessed prior to, or during this study, so it 
was not possible to identify potential participants for interviews. It is important to include 
service users in research as these individuals have great insight into the impact of the 
intervention, and often want to be involved in decision making about their health and well-
being.164 In future studies it would be beneficial to include the views and opinions of individuals 
living with dementia using ethnographic observations and interviews (when appropriate). 
Ethnographic data would provide an understanding about the experience of participating in the 
physical exercise intervention through observation of facial expressions, body language and 
interactions between participants.179 
 
6.6  CONCLUSION 
The interviews conducted in this study showed how physical exercise can be beneficial and 
feasible for individuals living with dementia in nursing homes according to staff and family 
carers. A small number of respondents reported some negative perspectives associated with the 
physical exercise intervention. These views highlighted the need to monitor the suitability of the 
physical exercise intervention for some indivduals living with dementia in nursing homes, or 
provide additional strategies to reduce the likelihood of any negative impact. Encouraging the 
views and opinions of the staff and family carers can promote their involvement in the 
implementation of research in clinical practice. This would help everyone to gain a greater 
understanding of the physical exercise intervention and the clinical roles and opinions of each 
other, and reduce fears of potential issues when implementing something new. In turn this leads 
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to a more successful implementation of a physical exercise intervention for individuals living 
with dementia in nursing homes that could be beneficial socially, psychologically and physically.  
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CHAPTER 7 DISCUSSION 
There is research emerging, including this study, which suggest there are benefits of physical 
exercise for individuals living with dementia in nursing homes. However, in clinical practice 
individuals living with dementia in nursing homes do not participate in enough physical exercise. 
This chapter considers policy and previous literature of physical exercise for indivduals living in 
nursing homes, with a focus on indivduals living with dementia. It highlights the discrepancy 
between what is demonstrated in current research, and what occurs in clinical practice as 
interpreted by the author who has worked in the aged care sector as a physiotherapist. It is not 
a direct follow-on from the study findings. 
 
This chapter was submitted to the Australasian Journal on Ageing in December 2016 and is 
currently under review: 
Brett L, Traynor V, Meedya S, Stapley P. Ignoring the potential: policy restricts 
implementation of exercise evidence in nursing homes. Australasian Journal of Ageing 
Completing request for revisions received February 2017 [IF 0.667] [H index 22] [Ranked 
23/32 in Gerontology] 
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7.1  ABSTRACT 
This paper highlights the discrepancies between best practice evidence about physical exercise 
for individuals living with dementia in nursing homes and the aged care policies in Australia. The 
Aged Care Funding Instrument (ACFI) is used to determine the level of funding that nursing 
homes are provided with to meet the care needs of individuals in their care. The level of funding 
is based on assessments nursing homes have to complete as part of ACFI, which consider aspects 
such as dependency, psychological need and complex health care. One example of a complex 
health care service that is utilised through ACFI funding is pain management. However, it is must 
be administered according to the ACFI guidelines that limits the modality and parameters of the 
interventions. Emerging research has demonstrated the positive effects of physical exercise for 
individuals living with dementia in nursing homes, including for pain management. However, 
nursing homes are not funded for delivering physical exercise interventions conducted by 
specialised allied health professionals such as physiotherapists and accredited exercise 
physiologists, so commonly they are not part of the daily routine. Funding policies need to be 
reviewed and become evidence-based to help individuals living with dementia in nursing homes 
utilise the skills and knowledge of allied health professionals such as physiotherapists and 
accredited exercise physiologists.   
Chapter 7: Discussion 
162 
 
7.2  INTRODUCTION 
In Australia, the ageing population puts extra demand on Australian health and social services 
as there are more individuals that require additional support to maintain health and social care 
needs. This increase has resulted in more individuals moving into nursing homes when they are 
no longer able to live at home with family and external agency support. This can be associated 
with medical changes or new diagnosis of chronic conditions. An example would be dementia, 
which results in physical and cognitive decline as it progresses. Similar to other western 
countries, 52 percent of individuals living in Australian nursing homes have a diagnosis of 
dementia.7, 11, 15 In nursing homes individuals living with dementia are provided with the required 
level of support to meet their psychological, physical and social needs. In western countries, 
including Australia, nursing homes are funded partly through contributions by the individuals 
living  in the nursing homes, and government funding.18, 180 The Australian Government provides 
funding through the Aged Care Funding Instrument (ACFI). This tool is used to assess the care 
needs and level of support required for all individuals living in all Australian nursing homes, 
which determines the level of funding the nursing homes receive.17   
 
To help achieve the required care, individuals living with dementia in nursing homes also have 
access to the services of general practitioners and members of the allied health team such as 
physiotherapists, speech pathologists and podiatrists. A physiotherapist has the ability to help 
improve or maintain an individual’s physical and functional ability, as well as assist with chronic 
pain management through utilisation of physical exercise, equipment and manual techniques. 
Physiotherapists have the skill set and knowledge to understand the changes that occur with 
ageing and progression of chronic diseases and conditions such as dementia. They are able to 
work collaboratively with the allied health team to help improve and maintain quality of life for 
individuals living with dementia in nursing homes. However, the capability of individuals living 
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with dementia in nursing homes to access the services of physiotherapists, and other allied 
health professionals, is often restricted by funding. 
 
This paper specifically considers the role of the physiotherapist and physical exercise for 
individuals living with dementia in Australian nursing homes, and how they are influenced by 
service provisions and ACFI. It also highlights the discrepancy between best practice evidence 
for physiotherapy and physical exercise for individuals living with dementia in nursing homes. 
This paper is written based on the current evidence and policies, along with the views of a 
physiotherapist that works in Australian nursing homes. The focus of this paper is on individuals 
living with dementia, though the content of this paper could also be applied to individuals living 
without dementia in nursing homes. 
 
7.3  AUSTRALIAN NURSING HOMES 
Relevant policy and guidelines 
Nursing homes in Australia are required to comply with the the Quality of Care Principles 2014. 
Within this document there are four Accreditation Standards set out by the Australian Aged Care 
Quality Agency, to ensure all nursing homes in Australia are providing the best possible care for 
the individuals living in nursing homes.181 They are: standard one: management systems, staffing 
and organisational development; standard two: health and personal care; standard three: care 
recipient lifestyle; and standard four: physical environment and safe systems.182 Within each 
standard there is a principle outcome and several expected outcomes; a total of 44 expected 
outcomes across the four standards (Figure 7-1). The Accreditation Standards cover aspects such 
as continuous improvement, inventory and equipment, pain management, mobility, dexterity 
and rehabilitation, choice and decision-making, education and staff development, and infection 
control.182 If nursing homes do not comply with the quality care principles they can be put on a 
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timetable for improvement. If they still do not meet the standards after this time the 
department of health can vary or revoke the nursing homes accreditation, and impose 
sanctions.183 
 
1. Management systems, staffing and organisational development 
Principle outcome: Within the philosophy and level of care offered in the residential care service, 
management systems are responsive to the needs of care recipients, their representatives, staff and 
stakeholders, and the changing environment in which the service operates. 
Number of expected outcomes: 9 
2. Health and personal care 
Principle outcome: Care recipients’ physical and mental health will be promoted and achieved at the 
optimum level in partnership between each care recipient (or his or her representative) and the 
health care team. 
Number of expected outcomes: 17 
3. Care recipient lifestyle 
Principle outcome: Care recipients retain their personal, civic, legal and consumer rights, and are 
assisted to achieve active control of their own lives within the residential care service and in the 
community. 
Number of expected outcomes: 10 
4. Physical environment and safe systems 
Principle outcome: Care recipients live in a safe and comfortable environment that ensures the quality 
of life and welfare of care recipients, staff and visitors. 
Number of expected outcomes: 8 
Figure 7-1: Accreditation Standards from the Quality of Care Principles 2014 
 
Within the Quality of Care Principles there are Accreditation Standards that relate to services 
provided by members of the allied health team. The allied health professionals considered as 
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appropriate to provide the required service as outlined in the Quality of Care Principles are 
physiotherapists, speech therapists, podiatrists and occupational therapists.182 The type of 
services allied health professionals and specialist nurses can provide in the Quality of Care 
Principles include, but are not limited to complex pain management, palliative care, insertion 
and maintenance of tubes, catheter care programs, stoma care programs, and complex wound 
management.182   
 
The Quality of Care Principles were developed under section 96-1 of the Aged Care Act 1997. 
This act promotes high-quality care and services to meet the need of individuals who need aged 
care, and protects their health and wellbeing.184 It ensures aged care services, including nursing 
homes, are targeted towards those individuals that are most in need, and assists them to access 
the different services.184 This is similar to other western countries that also have acts and 
legislation in place to safeguard individuals that require aged care services, and ensure they are 
high-quality and effective. In England there is the Care Act 2014 which was put in place to 
safeguard adults from abuse and neglect, make provisions about care standards, and make 
provisions about integrating care and support into health services.185 In North America all 
nursing homes must comply with the federal nursing home regulations to be able to receive 
support from Medicare and Medicaid, along with state laws and regulations. The federal nursing 
home regulations outline criteria that all nursing homes must comply with to ensure they are 
providing appropriate, high-quality care to individuals living in nursing homes.186 
 
Funding 
The ACFI was implemented in Australia in 2008 to allocate funding based on assessment of the 
care needs of individuals living in nursing homes (Figure 7-2).17 The focus of ACFI is on complexity 
of care and dependency of the individuals living within nursing homes.17 It is divided into three 
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domains of assessment: activities of daily living (ADL), behaviour, and complex health care.17 
Within each domain there are questions that are assessed to determine a rank (A, B,C and D), 
which when put together determines the level of care and funding (nil, low, medium, high) for 
each domain. The activities of daily living domain considers individual’s physical ability and 
requirements based on questions about: nutrition, mobility, personal hygiene, toileting and 
continence. In the behaviour domain psychological health is considered by assessment of 
questions related to cognitive skills, wandering, verbal behaviour, physical behaviour and 
depression. The complex health care domain is made up of two questions; medication and 
complex health care.17 
 
Activities of Daily Living domain 
• Nutrition 
• Mobility 
• Personal hygiene 
• Toileting  
• Continence 
Behaviour domain 
• Cognitive skills 
• Wandering 
• Verbal behaviours 
• Physical behaviours 
• Depression 
Complex Health Care domain 
• Medication 
• Complex health care 
Figure 7-2: ACFI domains and questions 
 
7.4  PHYSIOTHERAPISTS’ ROLE IN AUSTRALIAN NURSING HOMES 
Relevant policy and guidelines 
Within the Quality of Care Principles for nursing homes in Australia there are Accreditation 
Standards that are related to physiotherapy. Standard two promotes maintenance of all 
individuals physical and mental health  at the optimum level.182 The outcomes within this 
standard that physiotherapists can assist with are: 2.6 other health and related services: 
individuals should be referred to appropriate health specialists in accordance with their needs 
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and preferences; 2.8 pain management: individuals are free as possible from pain; 2.14 mobility, 
dexterity and rehabilitation: optimum levels of mobility and dexterity are achieved for all 
individuals.182 Physiotherapists assist to meet the requirements of this standard by completing 
assessments of mobility and functional ability for all individuals living in nursing homes, along 
with measuring the effectiveness of treatments and interventions. Standard three ensures 
individuals retain their personal, civic, legal and consumer rights. It also assists them to achieve 
active control of their own lives within nursing homes and the community.182 Within this 
standard the outcome relevant to physiotherapy is 3.5 independence: individuals are assisted 
to achieve maximum independence, maintain friendships and participate in the life of the 
community within and outside nursing homes.182 
 
Physical ability and function 
Within nursing homes physiotherapists conduct mobility and functional assessments and 
reviews of individuals living with dementia in nursing homes. It is common practice for all 
individuals living in Australian nursing homes to be seen by a physiotherapist at least annually 
to ensure their care needs are being met and their physical ability optimised. There are 
numerous outcome measures that physiotherapists can utilise to assess mobility and functional 
ability. However, some would argue that most of these outcome measures are not appropriate 
for frail older individuals, such as those living in nursing homes and individuals living with 
dementia.132 But currently there are no better alternatives, therefore measures such as the 
Timed Up and Go test, the Six Meter Walk test and Functional Reach test remain the most 
appropriate. 
 
It is the responsibility of physiotherapists to conduct mobility and functional assessments to 
encourage reablement or maintenance of physical ability and independence in ADL for 
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individuals living with dementia in nursing homes.182 The assessments also guide manual 
handling recommendations to ensure the safety of the individuals living in nursing homes, and 
the nursing home staff. These assessments allow physiotherapists to identify issues and 
problems individuals may have, and then set personalised goals. Other than manual handling 
guidance, the person-centred goals can be achieved through the recommendation of 
interventions such as physical exercise programs and provision of equipment. Information from 
the mobility and functional assessments are also used to guide ACFI assessments when 
determining the funding for the ADL domain.17 However, there is no specific funding in ACFI for 
physiotherapy to improve physical ability and function. Therefore, physiotherapists are often 
asked to complete assessments and recommendations, and then it is left to the nursing home 
staff to implement the recommendations amongst the many other daily tasks they must 
complete.  
 
Therapy services provided by allied health professionals, including physiotherapists, that are 
outlined in the Quality of Care Principles have two categories. There is maintenance therapy; 
therapy services provided to maintain the level of independence in ADL for individuals living in 
nursing homes.182 The other category is intensive therapy; therapy services on a temporary basis 
to improve the level of independence of individuals living in nursing homes to a point that can 
be sustained with maintenance therapy.182 Similar to other western countries, there are no 
specific standards or minimum requirements set across Australian nursing homes for the 
provision of physiotherapy treatments and physical exercise to improve or maintain physical 
ability and function, therefore the amount of input individuals living with dementia receive 
varies greatly between nursing homes. Many nursing homes do not have the time, staff or 
funding to implement activities such as personalised physical exercise interventions and other 
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meaningful activities. Therefore, recommendations from physiotherapists are not always 
completed by nursing home staff. 
 
Pain management 
In nursing homes, chronic pain is a common issue affecting 45-80% of this population.187 
Individuals living with dementia can struggle to verbalise or recall their pain, resulting in many 
cases of chronic pain being unidentified and undertreated.188 Chronic pain can manifest 
differently in individuals living with dementia, instead being portrayed as behavioural and 
psychological symptoms of dementia (BPSD), such as agitation, aggression and distress.189 This 
may lead to mismanagement of chronic pain in individuals living with dementia in nursing homes 
with overuse of psychotropic medications to treat what is perceived as a BPSD, instead of 
management of chronic pain and the real cause of the problems experienced by individuals living 
with dementia.189 
 
The effective management of chronic pain for individuals living with dementia in nursing homes 
should include the incorporation of different non-pharmacological modalities alongside 
pharmacological interventions. Research on the effectiveness of the different types of pain 
management interventions is variable. The Australian Pain Society conducted a comprehensive 
exploration of national and international evidence for pain management for all individuals living 
in nursing homes, and produced recommendations based on the available evidence and expert 
advice.190 There is strong evidence to support interventions such as physical exercise, education 
and behaviour modification.190 Whereas empirical evidence to support options such as 
therapeutic massage, electrotherapy and heat therapy are sparser.190 The overall consensus is a 
multimodal approach provided by a multidisciplinary team that is individually tailored is the 
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most effective form of chronic pain management, including for individuals living with dementia 
in nursing homes.190, 191, 192 
 
Physiotherapists play a role in the multidisciplinary approach to pain management in nursing 
homes. Their involvement helps to achieve objective 2.8 (pain management: individuals are free 
as possible from pain within the quality care standards).182 The provision of pain management 
interventions by physiotherapists and other allied health professionals is funded by ACFI. Within 
the complex health care question, two of the 18 complex care items involve provision of chronic 
pain management interventions by the allied health team. Item 4a is the provision of therapeutic 
massage and/ or pain management involving technical equipment specifically designed for pain 
management (electrotherapy, acupuncture, dry needling and hot wax baths) by an allied health 
professional or registered nurse, for a total of 20 minutes of one on one staff times at least 
weekly.17 Item 4b is also the provision of therapeutic massage and/ or pain management 
involving technical equipment specifically designed for pain management (electrotherapy, 
acupuncture, dry needling and hot wax baths), but it must be completed by an allied health 
professional only, at least four days per week for a total of 80 minutes of one to one staff time 
in total.17 Allied health professionals that are allowed to complete the complex pain 
management treatments are physiotherapists, occupational therapists, podiatrists, 
chiropractors and osteopaths. 
 
7.5  BEST PRACTICE EVIDENCE: PHYSICAL EXERCISE FOR INDIVDUALS 
LIVING WITH DEMENTIA IN NURSING HOMES 
Physical exercise is promoted throughout life to encourage independence, improved physical 
health and psychological well-being.38 There is extensive research that supports the 
continuation of physical exercise into older age highlighted through improved health benefits 
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such as improved mobility, physical function, cognition, and mood, reduced pain and prevention 
of falls.142 However, there appears to be a lack of encouragement and implementation of 
physical exercise in nursing homes. A taskforce in Europe reported the many benefits of physical 
exercise for individuals living in nursing homes.193 Physical exercise can help individuals living in 
nursing homes perform activities of daily living, improve physical function, improve cognition, 
reduce pain and reduce depressive symptoms.193 Research has also shown that physical exercise 
is safe to conduct with individuals living in nursing homes, there have been no reports of serious 
medical problems such as cardiovascular incidents, sudden death, myocardial infarction, 
exacerbation of diabetes or hypertension.113 The European taskforce made recommendations 
based on research for individuals that were dependent for ADL, but still able to stand and 
ambulate: a multimodal approach, twice a week for 35 to 45 minutes at a moderate intensity.193   
 
There is growing evidence about the benefits of physical exercise for individuals living with 
dementia in nursing homes. A systematic review has shown a number of studies found 
significant improvements in cognition, agitation, mood, mobility and functional ability.32 Primary 
reasons why individuals living with dementia move into nursing homes are a decline in physical 
ability or cognition, or increase in BPSD, which can mean they require more support to complete 
ADL. Reduced ability can lead to inactivity, which then leads to a downwards spiral in reduced 
physical ability and cognition and progression of BPSD. This can be further exacerbated by the 
sedentary lifestyle associated with living in nursing homes, where individuals rarely engage in 
the advised minimum levels of physical exercise.19 It is important that physical exercise is 
encouraged and utilised in nursing homes to help improve or maintain physical and cognitive 
abilities, and help manage BPSD. The promotion of physical exercise is also important as 
meaningful activities increase social engagement, feeling of achievement and enjoyment.193, 194 
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This is important as when individuals living with dementia move in to nursing homes they can 
feel isolated, and like they have lost their independence and freedom of choice 173.   
 
The study which formed this PhD thesis evaluated the impact and feasibility of a multimodal 
physical exercise intervention on agitation and physical performance of individuals living with 
dementia in nursing homes.157, 195 The randomised controlled trial produced positive results for 
physical performance in favour of the physical exercise intervention groups. In particular, the 
changes for the Timed Up and Go test and timed static pedalling were statistically significant. 
The number of falls increased for the control group significantly, though these changes should 
be considered with caution due to limitations in sample size and analysis and therefore warrant 
further investigation. There was also a qualitative component to this study, consisting of 
interviews with staff and family carers from the participating nursing homes. The participants 
involved in this aspect of the study viewed the physical exercise intervention positively, and felt 
it was beneficial and feasible for individuals living with dementia in nursing homes.196 The 
physical exercise intervention was designed to be feasible and cost-effective within the usual 
resource at the nursing homes. It required minimal equipment, and utilised the space already 
available and the skills of practitioners, such as physiotherapists that commonly work in nursing 
homes implementing pain management treatments as part of ACFI claims. 
 
Along with improvements in physical ability, psychological health and social interactions, 
physical exercise is an important part of chronic pain management.191 Chronic pain management 
should be functional and primarily utilise  exercise, education and modification of beliefs and 
responses to pain.192 Manual therapy techniques (including therapeutic massage) and 
electrotherapy are used by some practitioners, though there is no strong evidence to support 
their use, further research and monitoring would be required to ensure their effectiveness as 
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part of a pain management plan.192 Physiotherapists, as well as other allied health professionals 
such as accredited exercise physiologists, have the skills and knowledge to prescribe appropriate 
exercises for individuals living with dementia in nursing homes, taking into consideration other 
influences such as the ageing process and comorbidities.197 They understand exercise 
monitoring, motivators and barriers to exercise, and principles such as individualisation and load 
progression.198 Physiotherapists and accredited exercise physiologists are able to adapt 
exercises to target an individual’s capabilities, limitations and goals. Part of the physiotherapist 
skill set is to assist individuals to live well with chronic pain using a biopsychosocial model, it is 
more than just therapeutic massage and technical equipment. 
 
7.6  DISCREPENCY BETWEEN RESEARCH AND CLINICAL PRACTICE FOR 
PHYSICAL EXERCISE FOR INDIVIDUALS LIVING WITH DEMENTIA IN 
NURSING HOMES 
Research demonstrates the many benefits of physical exercise for individuals living with 
dementia in nursing homes, such as improved physical performance, increased socialisation and 
reduced pain.32, 142, 194 However, promotion of physical exercise and meaningful activities is 
lacking in nursing homes,194 and is not encouraged through funding tools such as ACFI.17 Instead, 
assessment is focused on the level of dependency of individuals living in nursing homes to 
determine the level of funding for the provision of the required care. Though it may not be the 
intention, this provides a financial incentive to nursing homes to focus on higher dependence of 
individuals.199  It takes away funding from individuals that may be assessed as having low level 
care needs, and does not promote maintenance or improvement of the abilities of such 
individuals.200 It also places further demand on staff to provide quality care for low level care 
individuals with less funding.199 
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The decisions made about resource allocation for government funding is based on the 
assessments of care needs in ACFI, which discourages independence and meaningful activities 
such as physical exercise for individuals living with dementia in nursing homes.199, 200 The 
Australian Physiotherapy Association (APA) expressed concerns that ACFI places insufficient 
emphasis on ensuring the presence of preventive programs, and that physiotherapy is properly 
provided in nursing homes. To be able to provide effective interventions such as physiotherapy 
and physical exercise, nursing homes require adequate support and expertise.  
 
There is a lack of nursing homes taking on the cost of implementing meaningful activities such 
as physical exercise due to funding and staffing limitation. Australian nursing homes do receive 
funding for care provisions based on ACFI to allow nursing home staff to assist in the completion 
of ADL and medical needs, such as administration of medication and palliative care support. 
Financial resources from ACFI are not allocated to services such as physical exercise or 
physiotherapy (other than the limited pain management interventions that ACFI pre-prescribe). 
Due to these issues the responsibility to fund these services often come back to the individuals 
living with dementia in nursing homes and their family carers. However, due to limited budgets, 
which are predominately used to cover the contributions to care needs individuals living with 
dementia must pay to live in nursing homes, they often are unable to afford to pay for private 
services and additional activities themselves. Hence there is a lack of purposeful activities such 
as physical exercise for individuals living with dementia in nursing homes run by 
physiotherapists. The inclusion of other allied health professionals that can make a valuable 
contribution through the utilisation of physical exercise, such as exercise physiologists and 
occupational therapists, is also absent. 
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The focus on dependence in ACFI appears to be opposite to the standards outlined in the 
Australian Care Principles that all nursing homes in Australia are assessed against for 
accreditation. These standards appear more in line with research findings, and the promotion 
of independence and well-being. In this document, there are standards outlined specific to 
nursing homes that must be maintained. In standard two (health and personal care), items 2.5 
and 2.6 state that both recreation activities and individual therapy programs should be provided 
for individuals to participate in to maintain or restore ability.182 Item 2.8 states that all individuals 
in nursing homes should be as free as possible from pain.182 Item 3.11 in standard three (care 
recipient lifestyle) states allied health services should be delivered to maintain an individuals’ 
level of independence and ability to complete ADL.182 However, similar to other western 
countries there are no specific guidelines or minimum requirements to ensure these standards 
are being met. The APA noted that some nursing homes that advertise a comprehensive 
physiotherapy service do not employ sufficient physiotherapists to provide this service.201 
 
7.7  THE GAP THAT NEEDS TO BE BRIDGED TO PROMOTE 
PHYSIOTHERAPY AND PHYSICAL EXERCISE FOR INDIVIDUALS LIVING WITH 
DEMENTIA IN NURSING HOMES 
There appears to be numerous government initiatives to promote physical exercise throughout 
the different stages of life, however this promotion appears to stop once individuals move in to 
nursing homes. Physical exercise is not considered a part of pain management in ACFI, and there 
is no funding provided for physical exercise in any of the domains.200 Yet research shows physical 
exercise is an important part of effective management of chronic pain. Due to the strict ACFI 
guidelines physiotherapists are prevented from using their clinical reasoning skills to provide 
interventions such as physical exercise as part of pain management, even though for many it 
would be beneficial. 
Chapter 7: Discussion 
176 
 
This PhD study, along with previous research has showed physical exercise is beneficial 
physically, psychologically and socially, and could make a positive impact in nursing homes for 
individuals living with dementia. Nursing home staff reported they feel there is not enough 
activity in nursing homes and feel more would be beneficial.196 These findings should be taken 
into consideration by nursing home providers and the government when determining provisions 
for nursing home services and funding.32, 193 The ACFI is currently under review by the University 
of Wollongong, which is undertaking an international review of alternative long-term care 
assessments and funding models to provide options for consideration for ACFI in Australia.202 
The report is expected in 2017, and will hopefully provide improvements to the current funding 
tool, and provisions for individuals living with dementia in nursing homes. 
 
Similar to implementation of any new service, a common limiting factor to the integration of 
physical exercise and allied health professionals such as physiotherapists, exercise physiologists 
and occupational therapists, into nursing homes for individuals living with dementia is 
funding.193 In Australian nursing homes, ACFI encourages a more dependent mentality in nursing 
homes as there is no funding provided to support the use of ‘active’ interventions such as 
physical exercise to maintain or improve the assessed care needs. The ACFI also encourages 
physiotherapists to take a more ‘passive’ role in treatment of chronic pain and limits the 
utilisation of their skill set, as the guidelines dictates the type and frequency of pain 
management treatment without strong evidence to support such a decision.197 If ACFI  and 
nursing home providers funded and promoted meaningful activities such as physical exercise, 
and incorporated the skills of physiotherapists, and other allied health professionals such as 
exercise physiologists, into standard care it would promote the health and well-being of 
individuals living with dementia in nursing homes. 
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In the United Kingdom (UK) and North America physiotherapy services are often funded 
privately by the nursing homes or the individuals that require physiotherapy. In the UK, limited 
physiotherapy can also be provided through the National Health Service, but this can be difficult 
for individuals living in nursing homes to access in a timely manner. Similar to Australia, the 
provision and funding of physiotherapy in nursing homes in the UK and North America varies 
widely across nursing homes, partly due to a lack of standard guidelines and regulation of 
physiotherapy in nursing homes. This highlights the need for research and development in this 
area to produce evidence-based national and international guidelines and strategies for 
implementation of physiotherapy and physical exercise in nursing homes to optimise the health 
and well-being of individuals living with or without dementia in nursing homes. 
 
To help increase physical exercise in nursing homes more should be done to encourage allied 
health professionals such as physiotherapists and accredited exercise physiologists to work in 
the aged care sector. Currently barriers exist that discourage allied health professionals and lead 
to high attrition rates in nursing homes, such as isolation, less access to professional 
development, and less support and mentoring.197 To help overcome this, support and funding 
for services must be adequate.197 There also needs to be opportunities for professional 
development for physiotherapists and accredited exercise physiologists that work in nursing 
homes, which will encourage them to remaining in nursing homes and specialising in 
gerontology.197 It is also important that physiotherapists in nursing homes should be allowed 
the same autonomy that their fellow physiotherapists have in other settings; to compete 
assessments and devise appropriate treatment plans to promote mobility, function and 
appropriate pain management based on their own knowledge and clinical reasoning, rather than 
be constrained by funding tools such as ACFI.197 
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7.8  CONCLUSION 
There are many government initiatives to promote healthy living and exercise for individuals 
throughout Australia, and this should not stop for individuals living with dementia when they 
move into nursing homes. There is research that supports the use of physical exercise to 
maintain function, independence and reduce pain among many other benefits for individuals 
living with dementia in nursing homes. The Accreditation Standards within the Quality of Care 
Principles for Australian nursing homes also promote independence and activity. However, ACFI 
appears to promote the opposite, and does not take into consideration the time, staff and 
funding required to provide meaningful activities such as physical exercise for individuals living 
with dementia in nursing homes. This then results in the absence of meaningful activities and 
stimulation.  Instead nursing homes can often encourage dependence and can feel oppressive 
and boring for the individuals living there. Individuals living with dementia should not be forced 
to spend the final years of their lives in this situation, and more should be done to promote 
physical exercise and reablement in nursing homes. This includes either addressing the gaps and 
issues with ACFI, or development of a more appropriate funding tool to promote independence 
and reablement along with supporting required care needs for individuals living with or without 
dementia in nursing homes. 
 




CHAPTER 8 CONCLUSIONS AND RECOMMENDATIONS 
This final chapter synthesises the findings to explain how the findings addressed the research 
aim: what is the impact and feasibility of a physical exercise intervention on agitation levels and 
physical performance of individuals living with dementia in nursing homes? 
 
The physical exercise intervention was an evidence-based intervention, conducted by a 
physiotherapist; it involved strategies to address the problem of increased agitation and 
reduced physical performance associated with dementia. This chapter first describes how 
effectiveness was measured and provides an overview of the findings. Then it reports the 
strengths and limitations of the study. It addresses the implications of the results by providing 








8.1  OVERVIEW OF FINDINGS 
This study commenced with a systematic review of evidence about physical exercise for 
individuals living with dementia in nursing homes (Chapter 2). It found promising evidence to 
support the benefits of physical exercise for individuals living with dementia in nursing homes. 
The findings were used to guide the development of the physical exercise intervention used in 
this study. The results of the systematic review were used along with the experience and 
knowledge of the research team to develop the protocol for this study (Chapter 3). During the 
development of the protocol a review of the Cohen-Mansfield Agitation Inventory (CMAI) was 
also completed to ensure it would be appropriate to use as the primary outcome measure in 
this study (Chapter 3).  
 
The design of this study was a randomised controlled trial (RCT) with a qualitative component, 
which considered the impact and feasibility of the physical exercise intervention on agitation 
and physical performance of individuals living with dementia in nursing homes. This study had 
two physical exercise intervention groups that participated in the same type of physical 
exercises, but at a different frequency and duration. This was done to produce evidence that 
could contribute to determining the optimum parameters for individuals living with dementia in 
nursing homes. There was also a control group that continued to participate in ‘usual care’ 
activities at both nursing homes. Once the protocol was finalised this study was registered with 
Australian New Zealand Clinical Trial Registry (reference 12615000662561) (Appendix F). The 
physical exercise intervention was then conducted over 12 weeks. Data collection was 
completed during the two weeks before and after the intervention period by volunteer assessors 
and nursing home staff that were blinded to group allocation. 
 




Agitation was assessed using the CMAI. The results were inconclusive when considering the 
effect on agitation, which could have been due to limitations, such as the small sample size and 
the Hawthorne effect. The use of the CMAI in this study was critically reviewed to explain issues 
identified from using the CMAI, and make recommendations for its future use (Chapter 4). 
Physical performance was assessed using a range of outcome measures that considered balance, 
function, endurance, mobility, lower limb strength and falls. In terms of physical performance 
there were positive trends in favour of the two intervention groups; three of the outcome 
measures were statistically significant (Chapter 5). Statistically significant changes were 
observed in the TUG test and timed static pedalling in favour of the intervention groups. 
Preliminary findings showed a statistically significant increase in falls in the control group, which 
warrants further investigation with a larger sample and follow-up analysis. There was also a 
qualitative component that considered the feasibility of the physical exercise intervention in 
nursing homes from the perspective of staff and family carers (Chapter 6). This component of 
the study had positive results; from the perspective of staff and family carers it was seen as 
beneficial and feasible to conduct with individuals living with dementia in nursing homes. Similar 
to previous research, this study showed positive results, albeit not all statistically significant, to 
promote the benefits and feasibility of physical exercise for individuals living with dementia in 
nursing homes, and encourage further research in this area.32  
 
The final part of this study revealed how the findings of this study could inform future policy and 
funding for individuals living with dementia in nursing homes, and physiotherapy and physical 
exercise in nursing homes (Chapter 7). There is a discrepancy between research and clinical 
practice due to the current funding tools. The Aged Care Funding Instrument (ACFI) is used in all 
Australian nursing homes to determine the level of funding received based on assessed care 
needs of individuals living in nursing homes. The ACFI does not promote or fund physical 




exercise. This prevents aged care providers using the funds they receive to deliver meaningful 
activities such as physical exercise, or pay for allied health professionals such as physiotherapists 
and accredited exercise physiologists to deliver extra services and activities to individuals living 
with dementia in nursing homes. It also limits the modalities and parameters that can be used 
for pain management by physiotherapists and other appropriate allied health professionals.203 
 
Overall, the findings of this study did not show statistically significant changes between groups 
in agitation but did suggest it was beneficial in improving physical performance (Timed Up and 
Go test and timed static pedalling). The statistically significant increase in falls for the control 
group were limited, but do suggest further investigation would be beneficial to determine the 
true effect of the physical exercise intervention on falls risk. The qualitative component had 
positive results and physical exercise was seen as beneficial and feasible from the perspective 
of staff and family carers. There is a gap between research and clinical practice when considering 
physical exercise for individuals living with dementia in nursing homes. The challenge is 
delivering physical exercise to individuals living with dementia in nursing homes when it is not 
encouraged or supported by current policy and funding. 
 
8.2  STRENGTHS AND LIMITATIONS 
The main strength of this study was that it provided more evidence in the area of dementia, 
specifically looking at those living in nursing homes. The systematic review undertaken as part 
of this study highlighted the limited numbers of studies that focused on individuals living with 
dementia in nursing homes. Often studies excluded individuals living in nursing homes due to 
concerns with compliance. In this study compliance was extremely high. All but a few 
participants remained in the study until the end with only one withdrawing, one passed away 
and another three becoming too unwell to participate. In addition, our subjective assessment of 




the participants was that they enjoyed participating in the physical exercise intervention. This 
demonstrated that it is possible to conduct studies with individuals living with dementia in 
nursing homes, and more research in this area should be encouraged. 
 
This study also highlighted the importance of allied health professionals, such as 
physiotherapists and accredited exercise physiologists in nursing homes. More needs to be done 
to encourage and enable allied health professionals in this area of work. Physiotherapists are 
currently utilised in nursing homes on a limited basis, providing manual therapy and 
electrotherapy as part of chronic pain management. They are well placed to expand their role 
to also incorporate physical exercise as part of chronic pain management, as well as assisting 
with maintenance of physical function and possibly helping to reduce falls. Whereas other allied 
health professionals like accredited exercise physiologists are not considered in the current 
funding models, and therefore often not selected to work in nursing homes. By promoting the 
positive role of physiotherapists and accredited exercise physiologists in nursing homes, and 
with individuals living with dementia, research can demonstrate how their expertise can assist 
the implementation of physical exercise and influence policy and practice. 
 
The main limitation of this study was the small sample size. A power calculation based on 
Cohen’s effect-size estimations was conducted with statisticians to determine the required 
participants for each group to produce a large effect. However, due to the scope of the study 
and limited resources available, individuals living with dementia from only two nursing homes 
were invited to participate. There was a good response rate from individuals living with 
dementia at both sites however, this did not result in sufficient numbers of participants as 
determined by Cohen’s effect-size estimations to generate statistically significant results. The 
main reason for a lower than expected sample size was a high number of potential participants 




not being given consent by the individual appointed to act on their behalf (family member). We 
adopted process consent and first sought consent from individuals, but when the individuals 
were not able to read participant information sheets, or were unable to understand and retain 
verbal explanations about the research proxy consent from the nominated individual was 
sought. A range of reasons were given for not providing consent for a family member to 
participate in the study. Their family member did not have dementia; was ‘too old’ to exercise; 
was in the nursing home to rest at the end of their life; would find the physical exercise ‘too 
much’. This highlighted the lack of understanding among the public about dementia and physical 
exercise, and the need to raise awareness about this, in particular with family members of 
individuals living with dementia prior to undertaking a study similar to this one. 
 
There was another limitation related to exploring the effects of the physical exercise on severity 
of dementia. Severity was not considered in this study because all individuals living with a 
dementia were invited to participate in this study, and due to the small sample size there were 
concerns with reducing the number of potential participants further. It was not assessed as part 
of the demographic data because this detail was absent from the clinical notes for the majority 
of the participants, and the research team were unable to complete this assessment due to 
limitations associated with resources and time of this study. In future studies, it would be 
beneficial to allocate time and resources to assess the severity of dementia for participants, 
which would allow for sub-analysis based on severity levels and increase the transferability of 
the results obtained. 
 
A potential limitation is the length of the intervention period. Twelve weeks was selected based 
on previous research and the systematic review, which found some studies had significant 
findings after only four weeks.32 Increasing the intervention time could have increased the effect 




of the positive trend observed in this study, and it could have shown greater changes in agitation 
levels. However, there is no certainty changes would have become significant over a longer time 
period and, due to the tight time restrictions associated with completing this study, this was not 
possible. It could be beneficial to conduct this over a longer period to determine if time was a 
limiting factor to gaining statistically significant results for individuals living with dementia in 
nursing homes. Along with considering a longer duration, it would be beneficial to conduct 
further research of different durations and frequencies other than those considered in this 
study. 
 
There were no changes in relation to agitation levels for all participants, this could have been 
related to the outcome measure used. In this study the way the data were collected for the 
CMAI differed from the CMAI published instructions and could have influenced the results. Use 
of the CMAI was tailored for the staff where the study was undertaken because of concerns by 
the staff about the challenges of using the CMAI. Instead, a tally sheet at the end of every shift 
for two weeks was used to collect the CMAI data. This was suggested by nursing home staff 
when they were interviewed during the development stage of the protocol to help determine 
the appropriateness of the CMAI as the primary outcome measure. It was also a similar method 
to data collection used at the nursing homes for other assessments, such as ACFI. Further testing 
of the use of the CMAI used in this way would be beneficial to ensure it is more effectively used 
by staff working in nursing homes. 
 
The primary investigator worked at one of the nursing home sites in this study, which might have 
been a limitation. However, the role as the primary investigator for this study was independent 
of her physiotherapist role. A range of actions were taken to reduce the potential bias of the 
researcher working at one of the nursing home sites: the primary investigator was not involved 




in gaining consent from the participants or data collection of the physical outcome measures, 
instead this was completed by volunteers who were blinded to group allocation.  
 
8.3  IMPLICATIONS FOR FUTURE RESEARCH, POLICY AND PRACTICE 
This study contributed to the evidence base for physical exercise for individuals living with 
dementia in nursing homes. The findings from this study can be used to make recommendations 
for future research. 
 
A study using this intervention with a larger sample size would help to determine the true effect 
of the physical exercise intervention on agitation and physical performance. It would also 
provide evidence to help determine which parameter settings were most effective. 
Consideration of an alternative measure for agitation would also be beneficial. The nursing 
home versions of the Neuropsychiatric Inventory-Questionnaire or the Pittsburgh Agitation 
Scale were designed to be used in nursing homes, are easy to complete, and are validated 
measures of agitation.204 These measures were not used in this study as the CMAI was selected 
based on the positive feedback from the nursing home staff prior to commencement of this 
study. The alternative measures might be more suitable and sensitive to change in studies 
completed in the clinical setting and are worth further consideration. This could address some 
of the issues the research team experienced with the use of the CMAI. 
 
It would also be beneficial to consider the effect of physical exercise on other aspects in nursing 
homes, such as cost-benefit analysis and demand on staffing. This would help to promote the 
uptake of such an intervention on a sustained basis in nursing homes, and encourage 
governments to provide funding for physical exercise for individuals living with dementia in 
nursing homes. The use of functional outcome measures, such as the Barthel Index, could help 




to demonstrate the effect on functional ability, enabling conclusions to be drawn on how this 
change could affect independence and demand on staffing. 
 
Determining the severity of dementia prior to commencement of the trial would enable a better 
understanding of the effects of physical exercise. In future studies the use of a cognitive measure 
to determine severity would be beneficial and would enable for sub-analysis of the different 
severity levels. It would help to determine if physical exercise is beneficial for all stages of 
dementia, and when care should be focused on other non-pharmacological interventions. 
 
The qualitative component of this study could be further developed and individuals living with 
dementia in nursing homes included in the interview process. This would provide a greater 
understanding of the physical exercise intervention, highlighting the positive and negative 
aspects from the perspective of individuals living with dementia in nursing homes. Often 
individuals living with dementia want to be involved in decision making related to their care.205 
It is important individuals living with dementia in nursing homes are given a voice so that 
research develops person-centred care and interventions. The use of ethnography would 
complement interviews with individuals living with dementia in nursing homes, in particular for 
individuals who cannot participate in interviews. 
 
Along with previous research, the results from this study should encourage health professionals 
to consider the use of physical exercise as part of the routine care for individuals living with 
dementia in nursing homes. The physical exercise intervention used in this study was designed 
to ensure it would be easy to implement in clinical practice. Only simple equipment, which can 
be easily obtained and affordable, was used in this study. Clinical practice was also considered 
when determining the duration and frequency of the exercises to be performed by the two 
intervention groups. Prior to commencing this study, discussions were held with senior 




management of the nursing homes to ensure duration and frequency would be realistic, and 
considered the time required for other aspects of care and activities that occurred during a 
standard day in nursing homes. 
 
To help encourage the uptake of physical exercise in nursing homes there needs to be a change 
in policy, in particular ACFI. This study has been able to show the benefits and feasibility of a 
physical exercise intervention in nursing homes. This study also highlighted the lack of 
translation from research into clinical practice. In ACFI there is no funding provided to assist 
aged care providers to implement physical exercise interventions. The ACFI does not encourage 
the uptake of physical exercise as part of chronic pain management, even though there is 
evidence to support this. Current policy needs to be reviewed and updated to reflect research, 
which could help to improve the lives of individuals living with dementia in nursing homes and 
possibly slow the progression of dementia. The ACFI is currently under review by the University 
of Wollongong, which will hopefully lead to future improvements with the funding tool and 
provisions for individuals living with dementia in nursing homes. 
 
8.4  SUMMARY 
This study addressed gaps in knowledge related to physical exercise for individuals living with 
dementia in nursing homes by considering the impact and feasibility of a physical exercise 
intervention on agitation and physical performance of individuals living with dementia in nursing 
homes. There were statistically significant changes in lower limb function, balance, mobility and 
endurance, along with other positive trends in physical performance. The physical exercise 
intervention helped to improve physical performance in individuals living with dementia in 
nursing homes, partly supporting the overall aim of this study. The physical exercise intervention 
also appeared to prevent an increase in falls, demonstrated by no change on both intervention 




groups and the statistically significant increase in the control group. However, the data collected 
for falls should be considered preliminary data as it is limited by the lack of follow-up and small 
sample size. The qualitative component of this study demonstrated the physical exercise 
intervention was feasible and considered a positive experience from the perspective of staff and 
family carers. There was no change observed in agitation during the intervention period. 
However, the study did provide the opportunity to analyse the outcome measure used for 
agitation, CMAI, and draw conclusions about future use based on observed issues during this 
study. No definitive conclusions could be drawn between the two intervention groups; this 
objective was not achieved and further research is still required to help determine the optimum 
parameters of physical exercise to positively affect agitation experience by individuals living with 
dementia in nursing homes. 
 
Even though the statistically significant results were limited in this study, there was still a 
positive trend in favour of the two physical exercise intervention groups. It suggests that as little 
as 45 minutes of physical exercise across the week can be beneficial for individuals living with 
dementia in nursing homes. These findings would need to be confirmed by further studies with 
larger samples to provide greater confidence in the results. This study contributes to the current 
field of knowledge for physical exercise for individuals living with dementia in nursing homes. It 
highlights the need for further research on a larger scale to determine the effectiveness across 
many different aspects of dementia, including treatment of the different symptoms of 
dementia, the effect on different aspects of physical ability and care needs of individuals, the 
influence on nursing home staff and family carers, and optimum parameters of physical exercise. 
This study demonstrated how physical exercise was beneficial for individuals living with 
dementia in nursing homes. It also demonstrated how allied health professionals, such as 
physiotherapists and accredited exercise physiologists can assist with the implementation of 




physical exercise in nursing homes, rather than restricting their roles to treatment and 
modalities outlined by ACFI.  There is a need for further research in this area to support these 
findings and to continue to bridge the gaps in current knowledge of physical exercise and 
dementia. 
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APPENDIX A: PRISMA CHECKLIST FOR SYSTEMATIC REVIEW** 
Section/topic  # Checklist item  
Reported 
on page #  
TITLE   
Title  1 Identify the report as a systematic review, meta-analysis, or both.  1 
ABSTRACT   
Structured summary  2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number.  
2 
INTRODUCTION   
Rationale  3 Describe the rationale for the review in the context of what is already known.  3 
Objectives  4 Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 
outcomes, and study design (PICOS).  
4 
METHODS   
Protocol and registration  5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 
registration information including registration number.  
N/A 
Eligibility criteria  6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 
language, publication status) used as criteria for eligibility, giving rationale.  
5 
                                                          
 
** The page numbers in this checklist refer to the pages of the manuscript when originally submitted to the target journal. 




Information sources  7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 
additional studies) in the search and date last searched.  
4-5 
Search  8 Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  
4-5 
Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 
included in the meta-analysis).  
4-5 
Data collection process  10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 
for obtaining and confirming data from investigators.  
6 
Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  
24-29 
Risk of bias in individual 
studies  
12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 
done at the study or outcome level), and how this information is to be used in any data synthesis.  
5-6 
Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  24-29 
Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency 
(e.g., I2) for each meta-analysis.  
N/A 
 
action/topic  # Checklist item  
Reported 
on page #  
Risk of bias across studies  15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 
reporting within studies).  
5-6 
Additional analyses  16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating 
which were pre-specified.  
N/A 
RESULTS   
Study selection  17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 
each stage, ideally with a flow diagram.  
6-7,31 




Study characteristics  18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 
provide the citations.  
8-10, 24-
29 
Risk of bias within studies  19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  7,23 
Results of individual studies  20 For all outcomes considered (benefits or harms), present, for each study: (i) simple summary data for each 
intervention group (ii) effect estimates and confidence intervals, ideally with a forest plot.  
10-15, 
24-29 
Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 
Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  7,23 
Additional analysis  23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  N/A 
DISCUSSION   
Summary of evidence  24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 
key groups (e.g., healthcare providers, users, and policy makers).  
15-17 
Limitations  25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  
17-18 
Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  18-19 
FUNDING   
Funding  27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 








APPENDIX B: TIDIER CHECKLIST FOR PROTOCOL** 
Item 
number 
Item  Where located  
 Primary paper 






1. Provide the name or a phrase that describes the intervention. _1 (title) & 2___ ______________ 
 WHY   
2. Describe any rationale, theory, or goal of the elements essential to the intervention. __1-2________ _____________ 
 WHAT   
3. Materials: Describe any physical or informational materials used in the intervention, including those provided to 
participants or used in intervention delivery or in training of intervention providers. Provide information on where 





4. Procedures: Describe each of the procedures, activities, and/or processes used in the intervention, including any 
enabling or support activities. 
__6-8________ _____________ 
 WHO PROVIDED   
5. For each category of intervention provider (e.g. psychologist, nursing assistant), describe their expertise, 
background and any specific training given. 
__6, 9, 11_____ _____________ 




 HOW   
6. Describe the modes of delivery (e.g. face-to-face or by some other mechanism, such as internet or telephone) of 
the intervention and whether it was provided individually or in a group. 
__6-8, 11_____ _____________ 
 WHERE   
7. Describe the type(s) of location(s) where the intervention occurred, including any necessary infrastructure or 
relevant features. 
__3-4, 6-8 ____ _____________ 
 
WHEN and HOW MUCH 
  
8. Describe the number of times the intervention was delivered and over what period of time including the number 
of sessions, their schedule, and their duration, intensity or dose. 
__6-8, 12_____ _____________ 
 TAILORING   
9. If the intervention was planned to be personalised, titrated or adapted, then describe what, why, when, and how. __7__________ _____________ 
 MODIFICATIONS   
10. If the intervention was modified during the course of the study, describe the changes (what, why, when, and 
how). 
__N/A________ _____________ 
 HOW WELL   
11. Planned: If intervention adherence or fidelity was assessed, describe how and by whom, and if any strategies 




Actual: If intervention adherence or fidelity was assessed, describe the extent to which the intervention was 
delivered as planned. 
__N/A________ _____________ 
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APPENDIX E: PHYSICAL PERFORMANCE INFORMATION PACK FOR 
VOLUNTEER ASSESSORS 
 




Study Information Sheet 
 
TITLE: Research Study Evaluating the Impact of Physical Activity on Health and Well-Being 
Outcomes for Individuals Living with a Dementia in Nursing Homes. 
 
PURPOSE OF THE RESEARCH 
This is a study conducted by researchers from the University of Wollongong across two of the 
Bonney Healthcare sites. The aim of the research is to complete a study to investigate the impact 
of physical activity on agitation and mobility of individuals living with a dementia in nursing 
homes. The findings will also help to develop strategies for successfully implementing a physical 
activity intervention for such individuals. 
 
RESEARCHERS 
Miss Lindsey Brett Dr Victoria Traynor  Dr Paul Stapley 
(Primary Researcher) Faculty of Science,  Faculty of Science, 
 Medicine & Health  Medicine & Health 
     
   
 
METHODS AND DEMAND ON PARTICIPANTS 
Individuals at NH1 and NH2 that have a diagnosis of dementia have been invited to participate 
in this study. The individuals living with dementia (and family) that have provided consent will 
be allocated to either a physical activity group or a control group (no extra intervention). If 
individuals are allocated to one of the physical activity groups, the individuals will be asked to 
participate in a physical activity intervention, either for 45 minutes once a week or 15 minutes 
three times a week (total of 45 minutes per week) over a 12-week period. Both intervention 
groups will be able to continue to participate in the usual care provided at the nursing homes. 
The primary researcher will conduct both physical activity interventions, which will consist of a 
combination of exercises focused on strength, balance, endurance and flexibility. Exercises will 
be adapted to suit their ability. The control group will not be required to participate in any extra 
activity other than those provided by the nursing homes. 
 




Individuals living with dementia will also complete up to five mobility outcome measures with a 
physiotherapist or occupational therapist that is independent of the study, once before and once 
after the 12-week intervention period. This is required to help us determine the effectiveness of 
the physical activity intervention. 
 
FUNDING AND BENEFITS OF THE RESEARCH 
This study is funded by a PhD scholarship from the University of Wollongong. This research will 
help inform clinicians about effective physical activity interventions that can be implemented 
for individuals living with a dementia in nursing homes. Findings from the study will be published 
in a PhD thesis and possibly clinical journals. Confidentiality is assured; participants and the 
nursing homes will not be identified in any part of the research, and only grouped data reported.  
 
ETHICS REVIEW AND COMPLAINTS 
This study was reviewed by the Human Research Ethics Committee (Social Science, Humanities 
and Behavioural Science) of the University of Wollongong. If you have any concerns or 
complaints regarding the way this research was conducted, you can contact the UOW Ethics 
Officer on (02) 4221 3386 or email rso-ethics@uow.edu.au. 
 
If you have any further questions in regards to this research and procedures, please do not 
hesitate to contact the research team on the contact details above. 
 
Thank you for your interest in this study. 




Undertaking Assessments with People Living with a Dementia 
Please consider the following points when undertaking assessments with individuals living with 
dementia. 
General 
• Use simple one step instructions using short statements in a gentle matter-of-fact way 
• Only give the next instruction once the first instruction has been completed 
• Be patient and allow as much time as necessary for the person to complete the steps 
• You can use hand gestures and facial expressions to make yourself understood 
Tips for Communicating Effectively 
✓ Sit or stand at person’s eye level and in direct line of sight when talking 
✓ Use non-verbal communication to gain person’s attention such as eye contact, gestures 
or gentle touch 
✓ Speak clearly and use simple language 
✓ Give one message/instruction at a time 
✓ Use active listening techniques such as nodding 
✓ Be calm, reassuring and keep body language open 
✓ Consider any cultural or language barriers 
✓ Minimise distractions by turning off competing noises such as TV or radio 
Colour/Perception 
✓ Undertake assessments where there are minimal patterns on walls and floors 
✓ Ensure adequate lighting. Shadows on floors can be mistaken for objects or holes 
✓ Ensure seating colour contrasts with floors and walls 
Pictorial Cues 
• Verbal cues such as ‘nose over toes’ 
• Auditory cues such as patting back of chair when asking person to sit 
• Visual cues such as demonstrating movement 
• Using gestures to indicate movement 
 
 
Adapted from Department of Health and Ageing (2011); Dementia: Osborne Park Hospital Guide for Occupational 
Therapists in Clinical Practice. 




Mobility Outcome Measures 
The mobility outcome measures chosen for each participant will be based on the participant’s 
capabilities, i.e. not all participants will be capable of undertaking all measures. 
 
Mobility level of participant Suitable mobility outcome measures 
Able to sit, but unable to stand safely 
without hands-on assistance of staff or 
mechanical aid. 
Modified Functional Reach test 
Timed static pedal test 
Able to sit and stand, but unable to 
mobilise safely without hands-on 
assistance of staff. 
Functional Reach test 
Timed static pedal test 
Sit to Stand test 
Able to mobilise safely, including with 
the use of an appropriate walking aid. 
Functional Reach test 
Timed static pedal test 
Sit to Stand test 
Timed Up and Go test 











Mobility Outcome Measures Protocols 
  




(MODIFIED) FUNCTIONAL REACH TEST 
The Functional Reach test measures the ability of a person to reach forward 
whilst maintaining their balance. It measures forward stability. It can be 
administered in standing (Functional Reach test) or sitting (Modified Functional 
Reach test). The modified version is used for those that are unable to stand 
without hands on assistance. Participants are asked to reach forward three times, 
and an average score determined. 
 
Time 
Approximately 10 minutes 
 
Equipment 
Tape measure and standard height chair (dining room chair) or wheelchair. Chair 
should be in a contrast colour to the floor and wall. The same chair is used for 
pre- and post-tests. 
 
Instructions:  
1. The tape measure is positioned on the wall at the shoulder height of the 
participant. 
2. Describe to the participant, in short statements, the task. Some 
participants require cues to engage to perform the task. This varies 
dependent on their stage of dementia. Please consider suggestions given 
on the information sheet: ‘Undertaking Assessments with People Living 
with a Dementia’. 
3. Demonstration of the timed static cycling test could be required.  
4. The participant is instructed to stand or sit next to, but not touching, the 
wall where the tape measure is positioned. The participant can use an aid 
to gain this position initially, but not during the actual test. 




(If sitting try to ensure the participant’s hips, knees and ankles are at 
90 degrees of flexion, with feet flat on the floor, and their back against the 
chair). 
5. The participant is then asked to position the arm that is closer to the wall 
at 90 degrees of shoulder flexion with a closed fist. 
6. The assessor records the starting position at the third metacarpal head on 
the tape measure. If the participant cannot lift their arm to 90 degrees 
shoulder flexion take the measurement from their acromion. 
7. Instruct the patient to ‘reach as far as you can forward without taking a 
step’. 
8. The location of the third metacarpal is recorded.  
9. Scores are determined by assessing the difference between the start and 
end position of the third metacarpal.  
10. Three attempts are done and the average is noted.  
 
Recording 
The distance the participant reaches in all three attempts must be recorded on 
the (modified) functional reach form provided. The arm should also be noted. 
 
Falls SA. Functional Reach. Accessed from 
http://www.fallssa.com.au/documents/hp/Functional_Reach_Easy_Reference_Sheet.pdf. Accessed on 19/04/15. 
 
  




(MODIFIED) FUNCTIONAL REACH RECORDING SHEET 








PRE / POST 
 
Participant ID (numerical code and initials of staff 
member) 














TIMED STATIC PEDAL TEST 
 
The Timed Static Pedal Test measures the ability of a person to cycle 
continuously for 30 seconds using static pedals. It measures lower limb strength, 
endurance and coordination. Participants are asked to pedal for 30 seconds 
whilst seated in a standard chair (dining room chair) or wheelchair. 
 
Time 
Approximately 10 minutes 
 
Equipment 
Stopwatch and standard height chair (dining room chair) or wheelchair. Chair 
should be in a contrast colour to the floor and wall. The same chair is used for 
pre- and post-tests. 
 
Instructions:  
1. The chair and static pedals should be stable and positioned such that the 
participant will not move when the subject is cycling.  
2. Describe to the participant, in short statements, the task. Some 
participants require cues to engage to perform the task. This varies 
dependent on their stage of dementia. Please consider suggestions given 
on the information sheet: ‘Undertaking Assessments with People Living 
with a Dementia’. 
3. Demonstration of the timed static pedal test could be required. 
4. The participant should sit with their back again the chair, and ensure the 
chair is close enough for them to reach the pedals throughout one cycle. 
This should be checked before commencing the timed test, and the 
distance between the front of the chair and pedals recorded so it can be 
kept the same in the pre- and post-test.  
5. Start timing when the participant is asked to ‘start pedalling’. 




6. Instruct the participant to ‘stop pedalling’ when the stopwatch reaches 
30 seconds. 
7. Record the number of cycles completed, which are displayed on the static pedal 
counter. 
Recording 
The number of cycles the participant completes in 30 seconds must be recorded 
on the timed static pedal form provided. 
 







PRE / POST 
 
Participant ID (numerical code and initials of staff 
member) 
Number of cycles 
completed 
Height of chair (cm) 
Distance between 











SIT TO STAND TEST 
 
The Sit to Stand test measures the ability of a person to rise from a chair 
repetitively. It measures lower limb strength. Participants are asked to rise from a 
standard height chair (dining room chair) five times. 
 
Note: Prior to testing, check that the client can successfully perform a single chair 
rise before you test repeated chair rise.  
 
Time 
Approximately 10 minutes 
 
Equipment 
Stopwatch and standard height chair (dining room chair). Chair should be in a 




1. The chair should be stable and positioned such that it will not move when 
the subject moves from sitting to standing.  
2. Describe to the participant, in short statements, the task. Some 
participants require cues to engage to perform the task. This varies 
dependent on their stage of dementia. Please consider suggestions given 
on the information sheet: ‘Undertaking Assessments with People Living 
with a Dementia’. 
3. Demonstration of the Sit to Stand test could be required. 
4. Note any hand assistance that is used by the participant.  
5. Start timing when the participant is asked to ‘stand’. 
6. Finish timing when the participant’s buttock touches the chair after the fifth 
repetition. 




Note: It is ok if the participant touches the back of the chair, but it is not recommended.  
 
Recording 
The participant’s time (in minutes and seconds) must be recorded on the sit to 
stand form provided. 
 
Bohannon RW. Sit-to-stand test for measuring performance of lower extremity muscles. Percept Mot Skills 
1995;80:163–166. 
 







PRE / POST 
 




(if not 5) 
Assistance used 










TIMED UP AND GO TEST 
 
The Timed Up and Go test measures basic functional mobility and can be used to 
assist with the assessment of falls risk. It measures balance and mobility. 
Participants are timed in seconds, starting from a seated position, to stand up, 
walk 3 meters, turn, walk back, and sit down again.  
 
Equipment  
Arm chair, tape measure, cone (witches hat) and stopwatch. Chair used should 
be the same standard chair (dining room chair) for both the pre and post 
measures. Chair and cone should be in contrasting colour to the floor. 
 
Time 
15 minutes or less 
 
Instructions 
1. Please record any customary walking aid being used. 
2. The chair should be stable and positioned such that it will not move when 
the subject moves from sitting to standing. 
3. Place the cone or other marker on the floor 3 meters away from the chair 
so that it is easily seen by the participant. 
4. Describe to the participant, in short statements, the task. Some 
participants require cues to engage to perform the task. This varies 
dependent on their stage of dementia. Please consider suggestions given 
on the information sheet: ‘Undertaking Assessments with People Living 
with a Dementia’. 
5. The subject wears their regular footwear, uses any gait aid that the 
participant would normally use during ambulation, but should not be 
assisted by another person. There is no time limit. Participants can stop and 
rest (but not sit down) if required. 




6. Begin the test with the subject sitting correctly in a chair with arms. The 
subject’s back should be resting on the back of the chair.  
7. Start timing on the word ‘stand’. 
8. Stop timing when the subject is seated again correctly in the chair with their 
back resting on the back of the chair. 
9. The subject should be given a practice trial that is not timed before testing. 
 
Recording 
The participant’s time must be recorded on the timed up and go form provided. 
 
Podsiadlo D, Richardson S. The timed up & go: a test of basic functional mobility for frail elderly persons. JAGS 
1991;39:142–148. 
 








PRE / POST 
 
Participant ID (numerical code and initials of staff 
member) 
Time (min:secs) Chair height (cm) 











TIMED SIX METRE WALK TEST 
 
The Timed Six Metre Walk Test measures the time it takes to walk six metres. It 
measures gait speed. A time is given for the person to complete a 6 metre walk OR a 
time is given for the number of metres reached if a person cannot complete the walk. 
It is performed using a ‘flying start’ where the person walks 10 metres and the 
intermediate 6 metres is timed. Gait speed (m/min) is determined by dividing walking 
distance of six meters by elapsed time, then multiply by 60. 
 
Equipment 
Tape measure, cones (witches hat) or other markers, chair to rest if required at finish. 
 
Instructions 
1. Please record any customary walking aid being used. 
2. The chair should be stable and positioned such that it will not move when 
the subject moves from sitting to standing. 
3. Place a cone or other marker on the floor 2 meters and 8 meters away from 
the chair so that it is easily seen by the participant. 
4. Describe to the participant, in short statements, the task. Some 
participants require cues to engage to perform the task. This varies 
dependent on their stage of dementia. Please consider suggestions given 
on the information sheet: ‘Undertaking Assessments with People Living 
with a Dementia’. 
5. The subject wears their regular footwear, uses any gait aid that the 
participant would normally use during ambulation, but should not be 
assisted by another person. There is no time limit. Participants can stop and 
rest (but not sit down) if required. 
6. Have the participant proceed to the start line (0m). 
7. When you and the participant are ready, say, ‘ready, let’s go’. If the 
participant starts too early, have him or her start again. 




8. Start the stopwatch when the participant’s first foot crosses the plane of the 2-
meter line. 
9. Stop the stopwatch when the participant’s first foot crosses the plane of the 8-
meter line. 
10. Have the participant continue walking until he or she reaches the chair after the 
10-m line. 
11. Record the time (in min and seconds to the hundredths) it took for the 
participant to walk the 6-m distance between the 2-m line and the 8-m line. 
12.  If a person does not complete the walk, note the distance reached and time 
taken to get to this point. 
 
Recording 
The participant’s time must be recorded on the 6 meter walk form provided. 
 
Adapted from http://ptjournal.apta.org/content/suppl/2010/01/26/90.2.196.DC1/eAppendix_Tilson.pdf 
 








PRE / POST 
 
Participant ID (numerical code and initials of staff 
member) 
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APPENDIX G: CONSORT CHECKLIST FOR RANDOMISED CONTROLLED TRIAL** 
Section/Topic Item No Checklist item 
Reported on 
page No 
Title and abstract 
 1a Identification as a randomized trial in the title Title page, 1 






2a Scientific background and explanation of rationale 2-3 
2b Specific objectives or hypotheses 2-3 
Methods 
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 3-4 
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons N/A 
Participants 4a Eligibility criteria for participants 5 




4b Settings and locations where the data were collected 4-5, 8 
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they 
were actually administered 
6-7 
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 
were assessed 
8-11 
6b Any changes to trial outcomes after the trial commenced, with reasons N/A 
Sample size 7a How sample size was determined 12 
7b When applicable, explanation of any interim analyses and stopping guidelines N/A 
Randomization:    
 Sequence 
generation 
8a Method used to generate the random allocation sequence 5-6 




9 Mechanism used to implement the random allocation sequence (such as sequentially numbered 
containers), describing any steps taken to conceal the sequence until interventions were assigned 
6 




 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants 
to interventions 
6, figure 2 
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 
assessing outcomes) and how 
3-4, 5 
11b If relevant, description of the similarity of interventions N/A 
Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 12 
12b Methods for additional analyses, such as subgroup analyses and adjusted analyses N/A 
Results 
Participant flow (a 
diagram is strongly 
recommended) 
13a For each group, the numbers of participants who were randomly assigned, received intended treatment, 
and were analysed for the primary outcome 
13, figure 1 
13b For each group, losses and exclusions after randomization, together with reasons 13, figure 1 
Recruitment 14a Dates defining the periods of recruitment and follow-up 7-8 
14b Why the trial ended or was stopped N/A 
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group table 1 




Numbers analysed 6 For each group, number of participants (denominator) included in each analysis and whether the analysis 
was by original assigned groups 




17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 
precision (such as 95% confidence interval) 
14-15, tables 
2 and 3 
17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended N/A 
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, 
distinguishing pre-specified from exploratory 
N/A 
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) N/A 
Discussion 
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses Title page, 
18-19 
Generalizability 21 Generalizability (external validity, applicability) of the trial findings 17, 19 
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant 
evidence 
15-20 






Registration 23 Registration number and name of trial registry 8 (unblinded 
version) 
Protocol 24 Where the full trial protocol can be accessed, if available 8 (unblinded 
version) 
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders Title page 
 
 




APPENDIX H: COREQ CHECKLIST FOR QUALITATIVE COMPONENT 
(INTERVIEWS) OF STUDY** 
No.  Item  
 
Guide questions/description Reported 
on Page # 
Domain 1: Research team and reflexivity  
Personal Characteristics    
1. Inter viewer/facilitator Which author/s conducted the interview or 
focus group?  
8 
2. Credentials What were the researcher’s credentials? E.g. 
PhD, MD  
8 
3. Occupation What was their occupation at the time of the 
study?  
8 
4. Gender Was the researcher male or female?  8 
5. Experience and training What experience or training did the 
researcher have?  
8 
Relationship with participants    
6. Relationship established Was a relationship established prior to study 
commencement?  
6-7 
7. Participant knowledge of the 
interviewer  
What did the participants know about the 
researcher? e.g. personal goals, reasons for 
doing the research  
7 




8. Interviewer characteristics What characteristics were reported about the 
inter viewer/facilitator? e.g. Bias, 
assumptions, reasons and interests in the 
research topic  
7 
Domain 2: study design  
Theoretical framework    
9. Methodological orientation and 
Theory  
What methodological orientation was stated 
to underpin the study? e.g. grounded theory, 
discourse analysis, ethnography, 
phenomenology, content analysis  
5-6 
Participant selection    
10. Sampling How were participants selected? e.g. 
purposive, convenience, consecutive, 
snowball  
7 
11. Method of approach How were participants approached? e.g. face-
to-face, telephone, mail, email  
7 
12. Sample size How many participants were in the study?  10 
13. Non-participation How many people refused to participate or 
dropped out? Reasons?  
10 
Setting   
14. Setting of data collection Where was the data collected? e.g. home, 
clinic, workplace  
8 
15. Presence of non-participants Was anyone else present besides the 
participants and researchers?  
8 




16. Description of sample What are the important characteristics of the 
sample? e.g. demographic data, date  
10 
Data collection    
17. Interview guide Were questions, prompts, guides provided by 
the authors? Was it pilot tested?  
7-8 
18. Repeat interviews Were repeat inter views carried out? If yes, 
how many?  
8 
19. Audio/visual recording Did the research use audio or visual recording 
to collect the data?  
8 
20. Field notes Were field notes made during and/or after the 
interview or focus group? 
8 
21. Duration What was the duration of the inter views or 
focus group?  
10 
22. Data saturation Was data saturation discussed?  19-20 
23. Transcripts returned Were transcripts returned to participants for 
comment and/or correction?  
8 
Domain 3: analysis and findings  
Data analysis    
24. Number of data coders How many data coders coded the data?  9 
25. Description of the coding tree Did authors provide a description of the 
coding tree?  
10-11 
26. Derivation of themes Were themes identified in advance or derived 
from the data?  
8-9, 10 




27. Software What software, if applicable, was used to 
manage the data?  
8 
28. Participant checking Did participants provide feedback on the 
findings?  
8 
Reporting    
29. Quotations presented Were participant quotations presented to 
illustrate the themes/findings? Was each 
quotation identified? e.g. participant number  
11-17 
30. Data and findings consistent Was there consistency between the data 
presented and the findings?  
11-21 
31. Clarity of major themes Were major themes clearly presented in the 
findings?  
11-17 
32. Clarity of minor themes Is there a description of diverse cases or 
discussion of minor themes?       
10 
 
